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INTRODUCTION

On 17% October 2019, the 27 Central European Geographical Conference took place at
the Faculty of Education of Masaryk University in Brno. The conference was organized
by the Department of Geography, Faculty of Education, Masaryk University in partner-
ship with the Department of Geography and Regional Development, Faculty of Natu-
ral Sciences, Constantine the Philosopher University in Nitra and the South Moravian
Branch of The Czech Geographical Society. The main theme of this year’s conference was
focused on teaching regional geography at various levels of the education system.

The October meeting was attended by Czech, Slovak, Polish and German experts with ex-
perience from all spheres of geographical education. Together, they sought after answers
to the question of how it is possible in geographical education at primary, high school
and university education successfully incorporate the ideas of so-called ,new regional
geographies®.

Like previous years, this year was no exception — instead of the traditional model of pres-
entation of linearly arranged papers in thematic sections, preference was given to a panel
discussion with the moderator and thus the opportunity for a deeper reflection on cur-
rent issues of geography. At the same time, the need for the exchange of experiences
(not only) from university teaching and debate on the topic of the analysis of the current
state of regional geography in the Czech Republic and other Central European countries
pervaded the whole conference.

The beginning of the conference was dedicated to a moderated plenary session, where
keynote speakers discussed the past, present and future-changing visage of regional geo-
graphy and its forms of teaching.

This was followed by a moderated panel discussion, which discussed the issue of link-
ing regional geography with the teaching of physical or socioeconomic geography, trying
to find the inspiration in some innovative foreign approaches, controversy over the un-
happy situation of availability of regional geography textbooks or sharing experiences
with real implementation of new regional geography and examples of good and bad prac-
tice.

The conference also included a poster section. The presented posters were available for
viewing throughout the day, and a two-hour block was reserved for their presentation
by researchers and subsequent short discussion between the participants of the section.
In total, more than 65 geographers went through actual geographical topics, shared in-
formation and experiences and gave another point of view to the others, which I believe
will lead to progressive innovations in teaching regional geography.

Editors
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Abstract: The steadily increasing landscape fragmentation and the reduction of
permeability for wildlife are among the most negative impacts of hu-
man activity on the environment. In terms of education, theseproblems
appear to be rather demanding, withthe difficulty corresponding tosec-
ondary school standards. Considering the multiple interdisciplinary
connections, the entire process cannot be sufficiently understood with-
out a relevant amount of preliminary knowledge. Such a corpus of in-
formation is acquired especially through biology/ecology, geographyand
history classes, but links to other subjects can be found too.

The paper presents didactic methods facilitating the actual presentation
of the theme to pupils/students; in this context, authors discuss the
possibilities of integrating the given problems into applicable schoolsub-
jects andoutline the risks arising from the proposed modification and/
or expansion of the teaching procedures. Also the links to data and sup-
porting methodological materials are included that will allow the teacher
to obtain enough information on the topicsto comprehend all the as-
pects and complexities of the innovated classes. In the corresponding
sections, the papercharacterizes individual topics to be combined with
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selected teaching methods, especially as regards worksheets, project-ori-
ented education, anda case study relating to afield trip targeting one of
the areas of high importance for wildlife migration in the Czech Repub-
lic.

Key words: landscape fragmentation; education; didactical methods
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INTRODUCTION

One of the most negative human-made impacts on wild life and landscape is the increas-
ing fragmentation of territory and decreasing permeability. The barriers created by an-
thropogenic activity in landscape limitlong-distance animal migrationson which many
species are existentially dependent. In Central and Eastern Europe, the brown bear (Ur-
susarctos), wolf (Canis lupus), European lynx (Lynx lynx), red deer (Cervus elaphus), and
moose (Alces alces) must be mentioned in this respect. Also everyday movements of com-
mon game species are affected. Major barriers are linear transport infrastructure, wa-
ter courses with regulated banks, fences, built up areas and large forest-less areas (often
blocks of arable land). Biotopes suitable for the sustenance of populations are splitin to
progressively smaller parts, and the landscape is thus formed from isolated areas that
lack sufficient communication with the surroundings; such a trend can then even cause
the extinction of the local population (Andél et al., 2010). The phenomenon of landscape
fragmentation was known already before the end of the last century, especially in west-
ern European countries (EEA, 2011); in Central and Eastern Europe, the problem gained
attentionas a result of the rapid socio-economic changes after the year 1990 (Patru-Stu-
pariu et al., 2015). In addition to the development of the core transport infrastructure,
the fragmentation generally accompanied urban sprawl, suburbanisation (Dostal, Hav-
licek, & Huzlik, 2010; [zakovic¢ova et al., 2017), and, in mountain areas the development
of recreational infrastructures (Havli¢ek & Dostal, 2019). The severity of the problem is
also recognised by the responsible authorities, and the requirements for limiting land-
scape fragmentation have been integrated into strategic documents on spatial planning
at the national and international levels (Finka et al., 2018; Semanc¢ikova et al., 2020).
Conversely, the efforts to reduce fragmentation seem to be very weak, as only between
2000 and 2016 the non-fragmented territory was lost in the Czech Republic, correspond-
ing to approximately 7.5% of the entire country (Dostal, Andél & Havli¢ek, 2018).

DIDACTICAL METHODS

From the educational perspective, the problem of landscape fragmentation and relevant
changes caused by transport infrastructure is a demanding topic whose difficulty corre-
sponds primarily to high school standards; however, significant portions of the informa-
tion corpus can be delivered to younger students (pupils) as well. The theme is included
inthe more basic subjects, biology/ecology and geography in particular, but links to the
subjects such as history, informatics, or mathematics, can be found too. The classic fron-
tal instruction methodis applicable based on data from many different materials availa-
ble in Czech (Andél et al., 2010; Dostal et al., 2015; Hlava¢ et al., 2019) or English (Iuell
et al., 2003).0lder students, above all, may be able to convey basic information about
landscape fragmentation, in lieu of the classic interpretation, through a 12-minute vid-
eo’; the material, titled “Fragmentacekrajiny”,was produced within the project’Complex

1  https://www.youtube.com/watch?v=ZNMgvfOposU
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Approach to the Protection of Fauna of Terrestrial Ecosystems from Landscape Fragmen-
tation in the Czech Republic” (EHP-CZ02-OV-1-028-2015).

To verify the obtained knowledge its understanding, including the broader context, a set
of worksheets is available to provide an opportunity for the pupils and students to work
independently. The worksheets are created to raise aspects or connections, including in-
tercurricular ones of all, which closely relate to the problem of landscape fragmentation.
The topic is well-suitedfor independent work, regardless of whether a gifted individual
or a smaller group of pupils is targeted. From the didactic point of view, two specific ap-
proaches (with smooth transition in-between) can be defined:

a. Application of selected principles of scientific work: These principles are practised
separately or in groups, according to the context and discussed topic. Thus, it is
possible to address, for example, data acquisition in one topic and the formulation
of a hypothesis in another. The procedure is relatively undemanding and can be
easily included in the teaching process, targeting all pupils (see Topics for pro-
ject-oriented education, topic #1).

b. Independent implementation of the entire research project: In this case, the pu-
pils work separately, and the role of the teacher is based onmethodical supervi-
sion. The pupils experience the whole scientific cycle, from topic selection to the
final presentation of the results. The procedure is very demanding in terms of the
time, material(s), and funds required, with the focus being on talented pupils. (see
Topics for project-oriented education, topic #3).

For science subjects, geography and ecology in particular, field teaching is a natural and
necessary form ofeducation. Cincera and Holec (2016) analysed a number of studies
aimed at research into the effectiveness of field environmental education, concluding
that although much of the work illustrates the relatively higher effectiveness of field pro-
grams compared to classroom teaching, there are also external barriers (such as time and
funding-related issues, the stereotyped school environment, and the teacher’s ability to
prepare an interesting programme) to its implementation. When implementing individ-
ual projects and during field education, it should be remembered that pupils will need to
move outside the school building and thus have to be familiar with and adhere to - strict-
ly, where applicable - diverse safety rules. For instance, particular risks are associated
with activities near busy roads.
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Fig. 1: A sample worksheet representing animal passages (a methodical version for teach-
ers, with comments and correct answers).

Source: Dostdl et al., 2015

WORKSHEETS

The set of worksheets constituted one of the main outputs of the previously implement-
ed Project “Youth Education for Sustainable Transport” (Dostdl et al., 2015). Two sets
were prepared, namely, working (for the pupils) and methodical (for teachers, including
the goals, theories, and the correct answers for each task) sheets. Each sheet comprises
two to three tasks for the selected topic (Tab. 1, Fig. 1).
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Tab. 1: Working and methodical sheets for elementary and high schools

Elementary schools
1 Perception of landscape
2 Biodiversity and habitat requirements of various fauna species

Road-kills, traffic safety, measures to reduce animal mortality, and animal injuries; treatment
procedures

4 Monitoring measures to protect landscape permeability
High schools
1 Landscape definition and functionality; ecosystem services

2 Natural and anthropogenic elements in landscape; landscape typology and character

3 Landscape fragmentation, habitat loss, and their interconnection

Connectivity protection concepts; theTerritorial System of Ecological Stability; European green
infrastructure

Polygonal anthropogenic barriers (settlement, agriculture);natural barriers (watercourses,
unsuitable biotopes)

Linear anthropogenic barriers (transport), accumulation of barriers, and overall landscape
permeability

7 Spreading of invasive species; management of green areas; linear greenery in the vicinity of roads
8 Animal passages andculverts for aquatic and semiaquatic species

Secondary environmental effects of transport; history of anthropogenic barriers; preservation of
landscape character

Strategic level — Strategic Environmental Assessment (SEA), spatial planning; mapping of
barriers, migratory studies

Project level — Environmental impact assessment (EIA) of individual projects, designing measures
to protect landscape permeability

10
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TOPICS FOR PROJECT-ORIENTED EDUCATION

Topic 1: Barriers in the landscape

A topic is to suit smaller groups (ideally 3 pupils/group). The aim is to preparea map out-
put of selected parts of landscape, showing favourable elements for individual categories
of species. The pupils should also monitor existing barriers that restrain their free move-
ment through given landscape. During the processing, the participants will learn to dis-
tinguish between individual elements in the landscape, their origins, and fitting into an
overall frame. Thepupilswill improve in working with topographic maps (or aerial images)
and comparing the map content with reality. The output of each group’s activity is mainly
amap with barriers; in addition, a simple presentation in PowerPoint should be prepared.

Topic 2: Developing a city (municipality)

The second proposed topic lies within the border area between geography and history,
and it is also intended for application in smaller groups. The project is focused on the
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long-term development of the landscape, with special attention to build-up aselected
location by analysing available historical documents. The aim will be to process the his-
torical topographic maps and, where appropriate, aerial images and to compare the de-
velopment of the built-up area of the municipality in different periods. The output of the
entire effort will be a set of maps showing the extent and consequences of urbanization
in each period, and an analytic map, colour-coded to indicate the gradual growth of the
build-up areas. Similarly, the development of road and rail networks can be processed.

Topic 3: Monitoring of the permeability of passage(s) on selected road/
railway

A topic is suitable for talented students with an advanced interest in sciences, focusing on
ecology, geography, and biology. It is not convenient for an entire group of students. The
nature of project is monitoring a selected section of a road (or a major railway line) from
the perspective of wildlife permeability. The task should include longer-term monitoring
of the selected passage in the road by using phototraps, sand bed, and, when weather
permits, also snow tracking. Analyses of the results will include evaluation of the images
from the phototraps and implementation of the statistics related to the use of the pas-
sage by different species of animals. Further, the temporal distribution in relation to the
time of the day with regard to the sunset and sunrise may be added. The occurrence of
different fauna species can be compared with the “nDOPdatabase”? managed byNature
Conservation Agency of the Czech Republic.

CASE STUDY - A FIELD EXCURSION FOR STUDENTS TO
THE MORAVIAN GATE

A field excursion to a suitably pre-selected area has the potential to illustrate landscape
phenomena and relationships that are extremely important for the topic of fragmenta-
tion, assuming the right choice of sites and complementary explanations. One of such
regions the western part of the Moravian Gate in the vicinity of Lipnik nad Be¢vou and
Hranice, on the migratory route between Jeseniky Mts. and Beskydy Mts. (Jedlicka et al.,
2019). This area is particularly significant in view of the dispersion migration of individ-
uals living within the core of Beskydy Mts. The Beskydy Mountains is the only territory
in the Czech Republic included in the Natura 2000 system with priority protection of
all three species of large carnivores. In the Moravian Gate, however, the permeability of
the landscape is very limited, because the favourable terrain attracted routes both road
and rail, and the spatial development plans include the “Danube-Odra-Labe Canal” and
a high-speed railway (Ministry of Transport, 2017).

2 https://portal.nature.cz/nd/
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Fig. 2: A survey map of the fieldtrip sites (1 - green bridgeat Dolni Ujezd; 2 - landscape
bridge near Velkd; 3 - bridge Hrabiivka; 4 - the Slavi¢ tunnel; 5 - viaducts of Jezernice).
Background: Base map of the Czech Republic 1 : 50 000

In such a varied and exposed area, a relatively small area has a large number of objects
on which various aspects of the subject matter can be illustrated. The following selec-
tion (Fig. 2) shows some of the selected sites together with illustrative photographs from
practically realized excursions in 2015 with students of the I. German Provincial Gym-
nasium in Brno and in 2019 with foreign experts from the Enverosinternational project
(programme Erasmus+).

Fig. 3: An ecoduct on the D35 expressway, north of Dolni Ujezd.
Photo: I. Dostdl.

ON THE CONTENT
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1. The Dolni Ujezd green bridge (Fig. 3): the Czech Republic’s oldest green bridge was
completed in 1999 as a part of the R35 expressway.

2. Thelandscape bridge near Velka: The bridging of valley formed by the Splavnawa-
terstreamis locatedat motorway D1, km 306.8, section Lipnik and Be¢vou-Bélotin
(commissioned in 2008).

Fig. 4: Students near object nr. 2. Fig. 5: Abandoned tunnel in Slavic.
Photo: I. Dostdl Photo: I. Dostdl

3. The bridge with an aqueduct near Hrabuvka: on the southern outskirts of the
Hrabuvka village, a cut-and-cover bridge was built at km 306.1; the structure is used
by road I11/44023, a gas pipeline, and the Uhtinovskystream. Functionally, the bridge
is associated with the aqueduct, its main role being to transfer locally significant road
traffic to minimise disruption of the water regime near the large cut of the highway.

4. The abandoned tunnel in Slavi¢ village (Fig. 5): Remnants of the original route of
the Emperor Ferdinand North Railway (KFNB) from the years 1845-46. Commis-
sioned in 1847, served its purpose until 1895, when a new route was completed
only several dozen meters to the south.

5. The viaducts of Jezernice (Fig. 6a, 6b): A technical monument well integrated into
the surrounding landscape. A pair of parallel viaducts bridging the broad valley of
the Jezernice stream using 42 vaults with a luminosity of 5.7 and 7.6 meters and
having a total length of more than 400 meters; the individual components of the
structure were completed in 1842 and 1873.

Fig. 6a a 6b: Students near the viaducts of Jezernice.

Photo: I. Dostdl

ON THE CONTENT
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CONCLUSION

Education for sustainable transport, where one of the major components is also land-
scape fragmentation, is intended to inspire pupils/students to be interested in events
that accompany them throughout their lives. Above all, in the upcoming years, the pres-
ent young generation will already have to deal intensively with transport sustainability
from the perspective of fragmentation, generally because if the problem begins to be
disentangled only when the population has started to vanish, it will obviously be too late
for a successful solution.

Itis therefore necessary to raise overall awareness of the issue and to incorporate the top-
ics of landscape fragmentation and wildlife permeability in elementary and high school
education. With increasing pressure on landscape, which is becoming evident through
the constant expansion of built-up areas and the development of transport infrastruc-
ture, the problems will remain critical. The topics are merged with other curricular el-
ements of some basic subjects, prominently including natural history, biology/ecology,
and geography; however, links to other subjects can be foundas well. Despite the ad-
vantages, the integration of teaching methods other than the frontal approach into the
educational process also involves certain risks, especially during outdoor education in
close vicinity of transport communications. In addition to safety issues, the conservative
management attitudes adopted by some schools, inadequate methodological training of
teachers, and, importantly, time and financial difficulties embody significant obstacles to
successful implementation. Specific topics for individual teaching approaches are useful
especially in the form of methodological and working sheets, and thematically oriented
field excursions are also very desirable.

Acknowledgement

This article was prepared with the financial support of the Ministry of Education, Youth and
Sports within the National Sustainability Programme I, project of Transport R&D Centre
(LO1610), on the research infrastructure acquired from the Operation Programme Research
and Development for Innovations (CZ.1.05/2.1.00/03.0064).

References

Andél, P, Minarikova, T., & Andreas, M. et al. (2010). Ochrana priichodnosti krajiny pro velké
savce. Liberec: Evernia.

Bil, M., Kubecek, J., Sedonik, J., & Andrasik, R. (2017). Srazenazver.cz: A system for evi-
dence of animal-vehicle collisions along transportation networks. Biological Conservation,
213A, 167-174. https://doi.org/10.1016/j.biocon.2017.07.012

Cincera, J., & Holec, J. (2016). Terénni vyuka ve formalnim vzdélavani. Envigogika, 11(2),
0-20. https://doi.org/10.14712/18023061.533

Dostdl, 1., Andél, P, & Havli¢ek, M. (2018). New Maps of the Transport Infrastructure’s
Impact on Biodiversity. In L. Lnénic¢ka (Ed.), Proceedings of 25th Central European Conference


https://doi.org/10.1016/j.biocon.2017.07.012
https://doi.org/10.14712/18023061.533

(TEACHING) REGIONAL GEOGRAPHY

Useful Geography: Transfer from Research to Practice (1st ed.,pp. 259-269). Brno: Masaryk
university.

Dostdl, 1., Havli¢ek, M., & Huzlik, J. (2010). Evaluation of Transport Impact to the Land-
scape. In V. Adamec & V. Jandova (Eds.), IV Czech-Slovak Scientific Conference ,Transport,
Health and Environment” (pp. 97-104). Blansko: Transport Research Centre.

Dostdl, I., Havli¢ek, M., & Pelikdn, L. et al. (2015). Vzdéldvdni mlddeze k udrzitelné dopravé -
A: Fragmentace. Brno: Centrum dopravniho vyzkumu.

EEA. (2011). Landscape fragmentation in Europe. Luxembourg: Publications Office of the
European Union.

Finka, M., Ondrejicka, V., Husar, M., & Jameény, L. (2019). Linear Transport Infrastructure
Development Processes as the Objects of Harmonisation with Wildlife. In IOP Conference Se-
ries-Materials Science and Engineering. https://doi.org/10.1088/1757-899X/471/9/092055

Havli¢ek, M., & Dostdl, I. (2019). Spatial Conflicts of Winter Ski Resorts with Wildlife Hab-
itats — Case study Beskydy Mts. and Moravian Wallachia. In J. Fialova (Ed.), Public Recre-
ation and Landscape Protection — with Sense Hand in Hand ... : Conference Proceedings (pp.
365-370). Brno: Mendel University.

Hlavae, V., Andél, P, & Matousova, J. et al. (2019). Wildlife and Traffic in the Carpathians.
Guidelines how to minimize the impact of transport infrastructure development on nature in
the Carpathian countries. Danube Transnational Programme TRANSGREEN project, Part of
Output 3.2. Banska Bystrica: The State Nature Conservancy of the Slovak Republic.

Tuell, B., Bekker, G. J., & Cuperus, R. et al. (2003). Wildlife and Traffic: A European Handbook
for Identifying Conflicts and Designing Solutions. Utrecht: KNNV Publishers.

Izakovi¢ova, Z., Mederly, P, & Petrovi, F. (2017). Long-Term Land Use Changes Driven by
Urbanisation and Their Environmental Effects (Example of Trnava City, Slovakia). Sustain-
ability, 9(9), 1-28. https://doi.org/10.3390/su9091553

Jedli¢ka, J., Havli¢ek, M., Dostdl, I., & Svoboda, J. (2019). Antropogenni fragmentace kra-
jiny v zapadni ¢asti Moravské brany - historicky vyvoj bariér a analyza jejich pruchodnosti
pro volné Zijici zivocichy. Traffic Forum, 3(1), 4-15.

Patru-Stupariu, L., Stupariu, M.S., & Tudor, C.A. et al. (2015). Landscape fragmentation

in Romania’s Southern Carpathians: Testing a European assessment with local data. Land-
scape and Urban Planning, 143, 1-8. https://doi.org/10.1016/j.landurbplan.2015.06.002

Program rozvoje rychlych zelezni¢nich spojeni v CR. (2017). Praha: MD CR.

Semancikovi, E., Gradinaru, S., Aubrechtovi, T., & Hersperger, A. (2020). Framing frag-
mentation in strategic policy documents in spatial planning and environmental domains:
differences and similarities. Journal of Environmental Planning and Management, 63(3),
415-432. https://doi.org/lo.1080/09640568.2019.1589433


https://doi.org/10.1088/1757-899X/471/9/092055
https://doi.org/10.3390/su9091553
https://doi.org/10.1016/j.landurbplan.2015.06.002
https://doi.org/10.1080/09640568.2019.1589433

(TEACHING) REGIONAL GEOGRAPHY

Shrnuti

Rostouci mira fragmentace krajiny a sniZovani prichodnosti pro volné Zijici zivocichy
patfi k nejvyznamnéj$im negativnim vlivam lidské ¢innosti. V ramci vzdélavani patii
toto téma k tém naro¢néjsim, svou obtiZnosti odpovidajici spiSe drovni stfedni Skoly. M4
spoustu mezioborovych vazeb a cely proces nelze dostate¢né pochopit bez sirokého spek-
tra znalosti. Téma se prolind do vice zdkladnich vyucovacich pfedmétd, zejména ptiro-
dopisu, biologie/ekologie a zemépisu, ale 1ze hledat i vazby na dalsi pfedméty.

Clanek rozebira jednotlivé didaktické metody vhodné pro prezentaci tématu Zac-
tvu, moznosti integrace do vyuky jednotlivych pfedmétl a zduraznéna jsou také ri-
zika, kterd p¥i jednotlivych formach vyuky na pedagoga ¢i studenta mohou ¢ihat. Za-
rovenn poskytuje odkazy na jednotlivé informa¢ni a metodické opory, které umozni
pedagogovi nacerpat dostatek informaci k tématu a uvédomit si viechny vazby ke
zvladnuti vyuky. Druha ¢ast prispévku pak pfedstavuje mozna témata jako konkrét-
ni ndméty pro jednotlivé formy vyuky, zejména s ohledem na pracovni listy, pro-
jektové vyulovani a navic ptipadovou studii realizace tematicky zamétené terén-
ni exkurze do jedné z oblasti CR, kterd m4 zasadni vyznam jako migra¢ni koridor.



MAPPING OF URBAN GEOHERITAGE IN
CITY OF LIBEREC USING PARTICIPATORY
RESEARCH

Emil Drapela

Technical University of Liberec, Department of Geography, Komenského 2, 460 05 Liberec, Czechia
emil.drapela@tul.cz

https://doi.org/10.5817/CZ.MUNILP210-9694-2020-2

Abstract: Urban geoheritage is a phenomenon that is present in almost every city,
but so far, only some cities use it as a tourist product. In May and June
2019, in order to create an urban geoheritage trail in Liberec, it was
mapped in the wider city centre. Considering the vastness of the area,
mapping was carried out by volunteers who were interested in the topic
of popularization of geology but did not have the expertise of geological
knowledge. This lack of expertise may seem to be a significant limiting
factor, but in fact, it is a positive thing, as the knowledge of the mapping
volunteer is at a similar (low) level to the future user of the education-
al trail. Thus, in the evaluation of geosites, the expert-layman barrier is
eliminated and the benefit is the feedback of the future user. However,
participatory research has its own specifics, which must be adapted to the
methodology used. First, it is to ensure the homogeneity of the data that
is collected by a large number of volunteers and which can be influenced
by subjective influences. Furthermore, it is their professional value and
practical application. Finally, yet importantly, the technical parameters
of data that will be further processed in GIS. This paper describes the
research methodology used and summarizes the experience with the use
of participatory research for the purpose of mapping urban geoheritage
in Liberec.

Key words: urban geotourism, educational trail, geoheritage, participatory research,
GIS, geosites
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INTRODUCTION

In recent years, more attention has been paid not only to the protection of biodiversity
but also to the protection of geodiversity. While geopark networks are expanding grace-
fully, geoheritage in urban areas has remained rather in the background. Given the rich-
ness of natural habitats in cities, the number of interesting buildings on which various
rocks were used, and the many works of art that take advantage of the beauty of rocks,
it was only a matter of time when urban geoheritage began to receive appropriate atten-
tion. At present, many studies present various examples of the use of urban heritage for
tourism and education purposes (e.g. in Mexico City: Palacio-Prieto, 2015; Shiraz, Iran:
Habibi et al., 2018; Belgrade, Serbia: Petrovic et al., 2017; Ljubljana, Slovenia: Ticar et al.,
2017; Brno, Czechia: Kubalikova, Kirchner, & Bajer, 2017; Liberec, Czechia: Drapela, &
Biichner, 2019). Urban geoheritage is also research subject of many theoretical studies
that note the differences in the conservation and presentation of geoheritage in the open
countryside and in the city (Reynard, Pica, Coratza, 2017; De Wever et al. 2017; Gors-
ka-Zabielska, & Zabielski, 2017; Kubalikova et al., 2019; Pica et al., 2017).

With increasing interest in geoheritage, its recognition as a tourist product has also
grown, especially when it is located in attractive areas like parks and gardens (Portal &
Kerguillec, 2018). Due to the specifics of urban space, there is often no place for classic
educational boards, so geological trails through cities often use modern technologies,
especially smartphones (Pica et al., 2018; Reynard et al., 2015). An interactive nature
trail with the use of smartphones was planned in the city of Liberec (Czechia), but first,
it was necessary to map geosites in the area of the wider centre, where tourists are usu-
ally present. For this purpose, participatory research was conducted in which volunteers
be involved. The main idea of participatory research was that the mapping should be
carried out by people who are not experts in geology but who are interested in it and
are mindful of the environment. They are both researchers, but also future users of the
educational trail, as it will be designed for the same target group (people interested in
knowledge-based tourism).

DATA AND METHODS

Data collection was conducted using community-based participatory research. This
method assumes specific work with people using their strengths and weaknesses, with
the main strength being the amount of information that volunteers are able to gather
in a short time (see O’Fallon & Dearry, 2002; Pain & Francis, 2003; Pain, 2004; Israel et
al., 2005). Data were collected for this study in May and June 2019; during this time, the
volunteers were able to collect more than 350 different records from an area of about 13
km?. However, the collection of data through participatory research also brought pitfalls
that had to be solved in order for the data to be reliable and usable for further processing.

First of all, although the aim of the work was a mapping, the online input of information
into the GIS was not used universally. Although this workflow model is ideal, unfortu-
nately not all volunteers were able to use GIS or were able to learn it. Another problem
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was that not all volunteers have smartphones and mobile data. For this reason, for some
volunteers, paper maps of the territory were printed where they recorded the geosites
they discovered.

Volunteers recorded the following data: geosite code, geosite name, type of object (build-
ing or part thereof, natural geosite or quarry, work of art), GPS coordinates, type of rock,
geosite description, geosite accessibility, subjective evaluation of the geosite on a 1-5
scale, photo of the geosite and other notes (like history of object, author etc.). Two vari-
ables deserve a closer comment: type of rock and subjective evaluation of the geosite on
a1-5 scale.

The type of rock volunteers determined only approximately. At the introductory training,
they were explained how to identify igneous rocks from sedimentary and metamorphic
rocks, they were shown the most common rocks from the surroundings and they were
given identification keys. As it turned out later, this procedure was absolutely sufficient,
as the error rate of rock determination was almost zero. The exact determination of the
rock must then be carried out by an expert geologist, as it is not in the power of laymen.

A potentially problematic indicator was the subjective evaluation of the geosite when it
was necessary to unify the evaluation into a generally applicable scale. This scale is shown
in Tab. 1.

Tab. 1: Scale for indicator “subjective evaluation of the geosite”

1 Geosite is one of the main attractions of Liberec, it is worth travelling across the city
2 Geosite is very attractive, it’s worth seeing if you‘re nearby

3 Geosite is moderately attractive, it's worth seeing if you’re nearby

4 Geosite is moderately attractive, it's worth seeing if you're interested in geology

5 Geosite isn‘t very attractive, but it's worth seeing if you're interested in geology

Source: Own processing

Although this scale is fairly clearly defined, there were significant differences between
some volunteers. It was necessary to record these differences and subsequently revali-
date the attraction in the field. On the other hand, these were mostly exceptions, and
most volunteers assessed consistently.

The obtained data were subsequently cleared: multiplicities, different designations for
the same things and less attractive sites of the same species (e.g. different boulders in
parks, curbs, etc.) were discarded. The final set contains 147 geosites.

RESULTS AND DISCUSSION

The following section describes the most interesting results from the participative re-
search described above. As mentioned, the aim of the research was to map geosites for
the purpose of building a virtual educational trail with the theme of geology around the
city of Liberec. It was, therefore, necessary to find such geosites, which would be suffi-
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ciently representative in terms of expertise and at the same time aesthetically valuable,
should include both natural sites and the use of stone by man. The type of object was the
first thing we focused on - results are in Fig. 1.

Fig. 1: Urban geoheritage in the wider centre of Liberec — type of objects

Source: Own processing, background map by Esri

As can be seen from Fig. 1, most geosites (80%) are represented by buildings, followed
by works of art (14%) and natural objects (6%). Fortunately, less identified categories
contain sufficiently interesting objects, which are also located at an acceptable distance
from the centre. The planned trail can thus use all types of geosites.

Fig. 2 shows a subjective assessment of geosites. As you can see, the most interesting
objects are relatively evenly distributed in the area of interest, while some parts of the
area (e.g. around the Harcov water reservoir) contain a number of moderately interesting
sites, which also hides the tourist potential. The most interesting geosites were generally
considered the most beautiful city buildings and sculptures, only exceptionally natural
objects. This is due to the fact that there are a number of even more attractive geosites
around the city with which those in the city cannot compare.



(TEACHING) REGIONAL GEOGRAPHY

Fig. 2: Urban geoheritage in the wider centre of Liberec - subjective evaluation of objects
by participants (legend: see Tab. 1)

Source: Own processing, background map by Esri

An important factor in terms of the planned educational trail is the sufficient diversity of
rocks. The situation here is similar to that of the type of object — granite (63%) predomi-
nates, followed by sandstone (23%) — see Fig. 3. Other rocks are represented only in units
of cases. This is due to the availability of rocks in the area when by far the most popular
building material was the local Liberec granite, and decorative elements of the buildings
were usually made of sandstone from quarries south of the Jestéd ridge. Basalt was usu-
ally used as paving because it is durable but hardly workable. Limestones and marbles
are not very common in the area, so although these are generally popular rocks, we do
not find much in Liberec. Various metamorphic rocks were used in rare cases as building
cladding, roofing material, etc.

It may be interesting to note that while up to World War II the Liberec granite was clearly
the dominant material in buildings, after World War II the new brick and concrete struc-
tures complement almost exclusively sandstone. This phenomenon can be seen in Fig. 3
in the south-eastern part of study area, where the housing from the 1950s and 1960s is
located. Even on this phenomenon can be seen how the newly arrived population did not
have such a strong relationship with the region and instead of the local “geological gold”
preferred uniform construction product.
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Fig. 3: Urban geoheritage in the wider centre of Liberec — rock used

Source: Own processing, background map by Esri

Fig. 4: Urban geoheritage in the wider centre of Liberec — combination of rock used and
subjective evaluation of objects by participants (diameters: see Tab. 1 and Fig. 2)

Source: Own processing, background map by Esri
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The last map (Fig. 4) shows the combination of rock used and subjective evaluation of
objects by participants. The map shows that many granite objects are not as attractive
as sandstone or limestone ones. This is because granite cannot be treated as easily as
sandstone or limestone, so most decorative elements that the public perceives as aesthet-
ically valuable are made of these rocks. On the other hand, each type of rock has its own
geosite, which is highly valued, which is good in terms of creating an educational trail.

CONCLUSION

The presented participatory research is the first stage of more extensive research on the
use of urban geoheritage for tourism purposes. This is the first result, which will be fol-
lowed by the stage of realization of the geological virtual educational trail. The use of this
trail will then be monitored and evaluated, which should form a set of recommendations
for the implementation of similar activities.

Our experience with participatory research can be assessed as positive. Although there
were some hitches during data processing (inability to use GIS for all volunteers, vari-
ations in subjective evaluation, etc.), the overall involvement of volunteers saved time
for key researchers. It was positively influenced by the fact that this was not the first
experience with participatory research for the research team: in 2015-2018 it was used
for mapping the springs in the cities of Liberec and Jablonec (Zagorsek et al., 2018), then
in 2017-2018 when counting traffic on selected road sections along the border of the
Liberec Region (Drépela & Basta, 2018; Drapela & Karnikova, 2018). This experience has
enabled us to plan the research very effectively, prevent misunderstandings and create a
geodatabase in advance that has been gradually filled. The city of Liberec has proved to be
an area in which a large number of valuable geosites are located. In the coming months,
we would like to introduce this high geodiversity to the public in the form of an interest-
ing, fun and interactive educational trail.
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Shrnuti

Urbanni geodédictvi je fenomén, ktery je pfitomny prakticky v kazdém mésté, avsak do-
posud jen nékterd mésta jej vyuzivajijako turistického produktu. Za tc¢elem tvorby nau¢né
stezky po urbidnnim geodédictvi ve mésté Liberci bylo provedeno v kvétnu a ¢ervnu 2019
jeho mapovani v §ir§im centru mésta. Vzhledem k rozséhlosti uzemi mapovani provadéli
dobrovolnici, které téma popularizace geologie zaujalo, avsak neméli odborné geologické
znalosti. Tato neznalost se miize zdat jako vyznamny limitujici faktor, ve skute¢nosti
véak jde o pozitivum, nebot znalosti mapujiciho dobrovolnika jsou na podobné turovni
jako budouciho uZivatele nau¢né stezky. P¥i evaluaci geostanovist tak odpada bariéra
odbornik-laik a ptidanou hodnotou je zpétnd vazba budouciho uZivatele. Participativni
vyzkum v$ak m4 sva specifika, kterym je nutno ptizpasobit pouzitou metodologii. Jed-
nak to je zajisténi homogenity dat, kterd sbira velky pocet dobrovolniki a kterd mo-
hou byt ovlivnéna subjektivnimi vlivy. Déle je to jejich odborna hodnota a vyuzitelnost
v praxi. A v neposledni ¥adé jde o technické parametry dat, ktera déle budou zpracovana
v GIS. Tento ¢lanek popisuje pouzitou metodologii vyzkumu a shrnuje zkugenosti s vy-
uzitim participativniho vyzkumu pro ucely mapovani urbanniho geodédictvi v Liberci.
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Abstract: Thepaper focuses onregional and geographic features of pro-poor growth
in African countries. The concept of pro-poor growth interconnects and
examines mutual relationships between income growth, income poverty
and income inequality. Using the World Bank’s income data, we calculate
and interpret indicators of pro-poor growth for individual African coun-
tries. Then we analyze the results in terms of African regionalization and
we investigate possible associations between pro-poor growth categories
and selected geographic factors such as location, population size or pop-
ulation density. We show that higher pro-poorness of growth is typical
for countries of Northern and Western Africa. The results also indicate
that some of the geographic factors are significantly associated with pro-
poor growth across African countries.

Key words: pro-poor growth, poverty, Africa, geography and growth
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INTRODUCTION

Economic growth is one possibility for the poor people in developing countries to escape
poverty. However, growth is often unequally distributed across households or individuals
in societies. From this reason, the average growth rates presented in statistical databas-
es do not usually tell the whole story. We should pay more attention to how much or
whether the poor people benefit from growth (Kakwani & Pernia, 2000). This is exactly
what the concept of pro-poor growth does. It helps researchers to evaluate the impacts of
growth on different parts of a society, or in other words, to examine how growth affects
poverty and inequality (Lopez, 2004).

This paper is focused on pro-poor growth in Africa and its main objective is to find out
whether the pro-poorness of growth is to any extent associated with geographic factors
such as location, population size, population density and others. To achieve that, we start
with the definition of pro-poor growth, its measurements and interpretations. Then we
describe the geographic variables we work with. Subsequently, we conduct the analysis
of associations between pro-poor growth and geographic variables and we present the
results, findings and conclusions.

PRO-POOR GROWTH: DEFINITIONS, MEASUREMENTS

Pro-poor growth is defined as economic growth that benefits the poor population of a
country. According to the weak absolute approach, growth is pro-poor if incomes of the
poor grow. Since increasing incomes of the poor always lead to poverty reduction, this
approach is also called poverty reducing growth. However, if incomes of the poor grow
less than incomes of the non-poor, inequality rises. The relative approach focuses on the
(relative) inequality between the poor and the non-poor. For growth to be pro-poor, it
requires that incomes of the poor grow relatively more or decline relatively less than in-
comes of the non-poor, i.e. that the inequality falls. Note however, that in the latter sce-
nario the poor become absolutely poorer (i.e. poverty increases) because their incomes
decrease, which is not plausible under the weak absolute approach. Therefore, a stricter
version of the relative approach requires both (relative) inequality and poverty to de-
crease. The strong absolute approach to pro-poor growth is the strictest since it requires
that incomes of the poor increase more in absolute terms than incomes of the non-poor,
i.e. that the differences in incomes (absolute inequality) fall. However, this rarely hap-
pens with incomes and therefore, the last definition is used more frequently with other
than income dimensions of pro-poor growth (the approaches are discussed more for ex-
ample in Klasen, 2004 or in Lopez, 2004).

Based on the changes of incomes, poverty and inequality, it is possible to distinguish
six categories of (pro-poor) growth to more accurately classify and interpret the three
fundamental approaches. Moreover, these six categories can be ranked according to the
benefits they bring to the poor population, thereby creating an ordinal variable, which
can be used in more detailed analyses of pro-poor growth. The following combinations of
changes in incomes, poverty and inequality can occur:
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1. While incomes of the poor grow, the mean income of an economy declines. Both
poverty and (absolute) inequality decrease, which corresponds to the strong abso-
lute approach. This category is called strong pro-poor growth.

2. Incomes of the poor grow relatively faster than the mean income. Both poverty
and (relative) inequality decrease, which corresponds to the relative approach. We
denote this category as relative pro-poor growth.

3. Incomes of the poor grow, but less than the mean income. This leads to poverty
reduction, while inequality increases. This is the trickle-down growth that corre-
sponds to the weak absolute approach.

4. Incomes of the poor decrease, but less than the mean income. While poverty in-
creases, inequality declines. This category is called pro-poor decline, because the
relative situation of the poor improves (even though they are poorer in absolute
terms).

5. Incomes of the poor decrease more than the mean income. Both poverty and rela-
tive inequality increase. We denote this situation as anti-poor decline.

6. Incomes of the poor decrease, while the mean income increases. Therefore, the
(absolute) inequality increases and so does the poverty rate. This is called immis-
erizing growth.

Because the six categories are ordinal, it holds that while only the first category meets
the requirements of the strong absolute approach, both categories 1 and 2 satisfy the
stricter version of the relative approach (the softer version is satisfied also by the fourth
category). Similarly, all three categories 1, 2 and 3 meet the requirements of the weak
absolute approach. On the other hand, categories 4, 5 and 6 are anti-poor in substance as
they always imply increase in poverty.

The classification and interpretation derived above is applicable to all indicators of pro-
poor growth, which are used to operationalize and measure the concept. There are at least
six indicators that have been frequently used in pro-poor growth literature: (i) pro-poor
growth index (Kakwani & Pernia, 2000), (ii) poverty equivalent growth rate (Kakwani &
Son, 2008), (iii) poverty growth curve (Son, 2004), (iv) average growth rate of incomes
of the poor (Kraay, 2006), (v) growth incidence curve (Ravallion & Chen, 2003), and (vi)
rate of pro-poor growth (Ravallion & Chen, 2003). These indicators are discussed and
compared in detail in Harmacek et al. (2017) or in Deutsch and Silber (2011).

In this paper, we work only with the poverty equivalent growth rate (PEGR). This in-
dicator is derived from the multiplication of the mean income in an economy and the
pro-poor growth index, which is computed as a ratio of the total elasticity of poverty and
the growth elasticity of poverty. The total elasticity of poverty (with respect to growth) is
interpreted as the percentage change of poverty when the mean income changes by one
percent. The growth elasticity of poverty is defined as the proportional change in poverty
when the mean income changes by one percent while inequality remains constant. Both
elasticities and therefore also the pro-poor growth index as well as the PEGR can be cal-
culated from the distributional data on income.
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PEGR is interpreted as the rate of growth that has the same effect on poverty as the
actual growth rate, provided that the growth process had not been accompanied by any
change in inequality (Kakwani & Son, 2008). In other words, it is the rate of growth if
everyone in the society had received the same proportional benefits of growth. PEGR
addresses both the magnitude of growth and the benefits of growth for the poor popu-
lation. It also satisfies the basic monotonicity condition: the proportional reduction in
poverty is a monotonically increasing function of PEGR. It means that the larger is the
PEGR, the greater is the reduction in poverty, i.e. maximization of PEGR implies a max-
imum reduction in poverty (Kakwani & Son, 2003). PEGR can take any value and its
interpretation depends on its comparison with the growth rate of the mean income (g)
and with the value of zero (see the second column of Table 1 below).

To calculate the PEGR for an individual country, we start with data on aggregate income
distribution. Such data are available in the World Bank’s PovcalNet database (World
Bank, 2018a). Using a specialized statistical software (Araar & Duclos, 2007), we first
disaggregate the data to a households’ level and then we multiply the disaggregated data
by the corresponding mean income. Thus, we estimate the actual income distribution
for one particular country in one particular point in time (year). To calculate PEGR for a
country, we need to know the income distribution for at least two different points in time
(years). Then we can estimate the PEGR using our software (this procedure is described in
a more detail in Harmacek et al., 2016).

The time-period between the two years is called a growth spell (for example Kraay, 2006).
Here we construct the long growth spells meaning that we take only the first year and
the last year with available data for an individual country.? This also limits our sample
to African countries with at least two available data points in the PovalNet database.
Such a condition is satisfied for 47 out 54 African countries: data are entirely missing for
Equatorial Guinea, Eritrea, Libya and Somalia; only one data point is available for Sudan,
South Sudan and Zimbabwe.

Table 1 summarizes the possible interpretations of PEGR as well as the results for Af-
rican countries. Out of the 47 growth spells (countries), only two are not statistically
significant. This means that the 95% confidence interval of the PEGR-estimate and the
95% confidence interval of the g-estimate overlap. Therefore, it is not possible to decide
the growth category for such spells. The results further indicate that most of the spells
belong to the relative pro-poor growth category, closely followed by the trickle-down
growth. Eleven spells are denoted as anti-poor because poverty increases (consisting of
categories of pro-poor decline, anti-poor decline and immiserizing growth). From the
perspective of the weak absolute approach, 34 spells are evaluated as pro-poor because

3 It is obvious that the span of the growth spells varies a lot. While the largest span is 25
years (for Egypt 1990-2015), the shortest ones are 6 years (e.g. Cape Verde 2001-2007).
While the length of the growth spells could matter in general, it is not a substantial issue
in our paper because most of the geographic variables do not change much over time, and
moreover, we are only interested in the simple bilateral associations.
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poverty decreases. These correspond to the strong pro-poor growth, relative pro-poor
growth and trickle-down growth categories. Finally, the stricter version of the relative
approach is observed in 19 spells, for which both poverty and inequality decline (the
strong pro-poor growth and relative pro-poor growth categories).

Tab. 1: Interpretations and results of PEGR

Ordinal categories of (pro-poor) growth Interpretation Counts (%)

1. Strong pro-poor growth PEGR>0>g¢g 1(02.13%)
2. Relative pro-poor growth PEGR>g>0 18 (38.30%)
3. Trickle-down growth g>PEGR>0 15 (31.91%)
4. Pro-poor decline 0>PEGR>¢g 5(10.64%)
5. Anti-poor decline 0> g > PEGR 1(02.13%)
6. Immiserizing growth g > 0> PEGR 5 (10.64%)
Results not significant 2 (04.26%)
Total 47 (100.0%)

Weak absolute interpretation (categories 1+2+3): 34 (72.34%)
Strict relative interpretation (categories 1+2): 19 (40.43%)

Source: Authors. Note: The calculations of PEGR have been performed for the poverty head-
count (incidence of poverty) as the relevant poverty measure.

The three interpretations above also define our ‘dependent’ variables that we use in our
analysis of associations with geographic features. For the weak absolute and the (strict)
relative pro-poor growth across African countries, we create binary variables that are
equal to one in cases of pro-poor growth. For the ordinal interpretation we create an
ordinal variable consisting of six categories. This variable is also used in Figure 1 that
illustrates how African countries fared over their long growth spells in terms of pro-poor
growth.

AFRICAN REGIONS AND GEOGRAPHY VARIABLES

The World Bank (2018b) divides Africa into only two parts: the Sub-Saharan part contains
48 countries (including Sudan or Mauritania), while the five North African countries plus
Djibouti are included into the MENA (Middle East and North Africa) region. A more com-
mon approach divides Africa into five sub-regions: Southern, Central, Eastern, Western
and Northern Africa. However, the definitions of these regions differ substantially as
well. According to African Development Bank (2018), Southern Africa is an extensive
region that embraces also Angola and Sio Tomé and Principe. Conversely, the UN ap-
proach (UN, 2019) defines Eastern Africa as a large area that spreads from Sudan to Zam-
bia, Zimbabwe and Mozambique, thereby making Southern Africa region much smaller.
Moreover, besides the competing definitions, there are regional integration groupings in
Africa that further obfuscate the delineation of regions. To solve this confusion and to be
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able to project the pro-poor growth results into African regions, we have decided to work
with the UN approach to regionalization of Africa (see Figure 1).4

The issue of geography and its influence on economic growth and development has been
present in development economics (and development studies) for a long time (Sachs,
2003; Naudé, 2007). Therefore, it is interesting to look at the possible associations be-
tween some selected geographic features and pro-poor growth across African countries.
We examine whether the following variables have some effect on pro-poor growth in Af-
rica: (i) total land area (km?), (ii) population size, (iii) population density (pop/ka), @iv)
country is landlocked (excluding islands), (v) country is an island or belongs to a group
of the Small Island Developing States (SIDS), (vi) the closest air distance to a major port
(km), (vii) proportion of land within 100 km from coast (%), (viii) proportion of popu-
lation within 100 km from coast (%), (ix) proportion of land in geographical tropics (%),
(x) proportion of population in geographical tropics (%). While data for the first three
variables (i-iii) have been obtained from the World Bank (2018c), data for the last five
variables (vi-x) are from Gallup et al. (2001).

GEOGRAPHY AND PRO-POOR GROWTH IN AFRICA

Figure 1 illustrates the distribution of pro-poor growth across African countries (for the
long spells). We have emphasized the borders of different regions according to the UN ap-
proach discussed above. Shades of green are used for the weak absolute pro-poor growth,
while shades of red are used for the anti-poor growth. It can be seen from the figure that
higher pro-poorness of growth is concentrated in Northern and Western Africa. For ex-
ample in the Western Africa region, 11 out of 16 spells are strict relative pro-poor growth
and two more are trickle-down growth. Only in Benin and Guinea-Bissau the growth is
immiserizing. In Northern Africa, 3 out of 5 spells are strict relative pro-poor growth and
one more is trickle-down (there are no data for Libya). In Central and Southern Africa,
the trickle-down growth prevails. The worst results have been observed for Eastern Afri-
ca, for which also the highest proportion of observations is missing.

4 According to UN approach, there are 5 countries in Northern Africa, 16 in Western Africa,
9 in Central Africa, 19 in Eastern Africa and 5 in Southern Africa.
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Fig. 1: Pro-poor growth in African countries and regions

Source: Authors.

To investigate the associations between pro-poor growth and selected geographic fea-
tures, we work separately with three pro-poor growth variables. For the weak absolute
and the (strict) relative pro-poor growth we use the binary variables defined above. They
act as our ‘dependent’ variables in the simple logit regression framework, which we em-
ploy to examine the associations with geographic features. The six categories of (pro-
poor) growth are used as our ordinal ‘dependent’ variable in the last set of regressions,
which we perform under the (simple) ordinal logit models. The word simple refers to
the fact that there is always only one ‘independent’ variable in each model. In all these
simple regressions we are interested only in the significance of the bilateral associations
between the pro-poor growth variables and the geographic variables. The results are pre-
sented in Table 2.
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Tab. 2: Associations between pro-poor growth and geography in Africa

PPG Variables — Number of Weak Strict relative six l:)l::i:nal
Geographic variables — obs. absolute PPG PPG categories
land area 45 2.24%* 1.504# -2.60%**
population 45 1.484# 0.22 -0.91
population density 45 -2.01%** -2.07** 3.47%*x
country is landlocked (excl. island 38 20.15 0.4 0.45
countries)

country is an island (or belongs 45 _3.08%%x 1.48# 9 g5
to SIDS)

;I(())rstest air distance to a major 39 9.03%% 9 14%x 2 47%%
o s

% of land within 100 km from 45 9 g3xxx 108 2 4w
the coast

o . s

% of population within 100 km 45 9.3%x 024 1574
from the coast

% land in geographical tropics 45 -1.534# -1.39 1.94%
o S .

% of population in geographical 39 013 0.64 021
tropics

Source: Authors.

Notes: Since we are interested only in statistical significances of associations, only values of the
z-tests for logit and ordinal logit regression coefficients are presented. The following signs are
used to indicate statistical significance (") at the 1% level, () at the 5% level, () at the 10%
level and (*) at the 15% level.

Firstly, it is apparent that there are significant associations between pro-poor growth and
some geographic attributes, which presumably correlate less with the strict relative pro-
poor growth. However, this could be a consequence of the fact that there are less relative
pro-poor growth spells when compared to the weak absolute approach. Secondly, in all
but one case, the geographic factors maintain the same direction of the relationships
across the regressions. The seeming contradiction of the ordinal regression is just artifi-
cial. It is the consequence of the lowest number (1) being assigned to the best category
(strong pro-poor growth) and vice versa. Thirdly, we did not have complete data for some
geographic variables (the closest air distance to a major port and the proportion of pop-
ulation in the geographical tropics), and therefore some observation could not enter our
regressions.

The results indicate that a higher probability of achieving pro-poor growth and reaching
a higher pro-poor growth category (in terms of benefits for the poor) is associated with a
larger land area, lower population density, lower distance to a major port, lower propor-
tion of land and population within 100 km from coast, lower proportion of land in the
geographic tropics and with being a non-insular country. Surprisingly, being a landlocked



(TEACHING) REGIONAL GEOGRAPHY

country and also the proportion of population in the geographical tropics are never sig-
nificant. While most of the associations follow theoretical expectations, a more thorough
analysis should be performed, in which also socio-economic and other factors are con-
trolled in a more elaborate multiple regression framework.

CONCLUSIONS

In this paper, we have focused on the concept of pro-poor growth and its regional and
geographic features in Africa. We have presented three possible universal interpreta-
tions of pro-poor growth and illustrated their use on the poverty equivalent growth rate
(PEGR). We have shown that in terms of African regions a higher pro-poorness of growth
is concentrated in Northern and Western Africa. We have also examined associations of
pro-poor growth with selected geographic variables and found out that a larger land area,
lower population density, lower distance to a major port, lower proportions of land and
population within 100 km from coast, lower proportion of land in the geographic tropics
and being a non-insular country are associated with pro-poor growth.

While these results are certainly informative, a more elaborate framework needs to be
applied to test the possible associations of pro-poor growth properly. Firstly, more vari-
ables that approximate not only geographic factors, but especially socio-economic, insti-
tutional (Rodrik & Subramanian, 2003) development aid allocation (Opr3al et al., 2017)
or even environmental aid allocation factors need to be employed.” Secondly, a more
advanced multiple regression framework must be used to properly examine the causal-
ity in associations between these variables and pro-poor growth. Thirdly, focusing on
short growth spells instead of long ones would mean more observations and it would
also bring variability over time within countries. While such an analysis would be much
more time-demanding, it is certainly feasible. And lastly, in this paper we have worked
only with one indicator of pro-poor growth (PEGR). As shown, there are at least five or six
other indicators, which have been frequently used. These could also be employed within
similar analytical and interpretational frameworks. This would allow researchers to di-
rectly compare the outcomes of the different indicators as well as to test the robustness
of regression results.
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Shrnuti

Koncept pro-poor rustu, ktery lze do cestiny prelozit jako rust pfinosny pro chudé, se
zaméfuje na analyzu vzajemnych vztah mezi ristem, chudobou a nerovnosti. Nej¢astéji
byva aplikovan na pfijmovou dimenzi, ale 1ze jej pouzit také na analyzu neptijmovych
ukazatelt. Predkladany ¢ldnek se zabyva regiondlnimi a geografickymi souvislostmi p#i-
jmového pro-poor rustu v africkych zemich. Za pouziti pfijmovych dat Svétové banky
byla nejdtive odhadnuta rozdéleni p¥ijmu v jednotlivych africkych zemich vzdy pro prvni
a posledni rok s dostupnymi daty (tzv. dlouhd rstova obdobi). Nasledné byl pro tato
obdobi pro jednotlivé staty Afriky vypocitan vybrany indikator pro-poor ristu (chudobé
ekvivalentni mira rastu, PEGR), ktery byl interpretovan za pouziti tradi¢ni i nové zave-
dené univerzalni klasifikace. Ziskané vysledky byly poté analyzovany z hlediska regionali-
zace Afriky a vybranych geografickych proménnych. Bylo zjisténo, ze vy$si mira prospés-
nosti rastu pro chudé je vlastni zejména zemim zdpadni a severni Afriky. Vysledky dale
naznacily, Ze vy$si pravdépodobnost relativniho i (slabého) absolutniho pro-poor riastu
a soucasné také vyssi mira prospésnosti rastu pro chudé jsou asociovany s nékterymi
geografickymi faktory, naptiklad s vétsi rozlohou tzemi, nizsi hustotou populace, niz-
$im podilem tzemi v geografickych tropech ¢i neostrovnim charakterem zemé. Naopak
vnitrozemskost zemi nehraje z hlediska pro-poor rastu vyznamnou roli. Uvedené vztahy
véak nelze povazovat za kauzalni - k potvrzeni kauzality je totiZ nutné pracovat s vice
proménnymi a s pokrocilej$imi metodami vicendsobné regresni analyzy.
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Abstract: In this study, we focus on the usability of pseudo-3D thematic maps
(static perspective views) compared with their conventional 2D equiv-
alents. A total of 105 study participants were divided into two groups
(12-19 years old and 20-27 years old). A Perspective Taking Test mea-
sured their spatial abilities and each participant solved 15 tasks using
four thematic maps. We compared map variants to determine which is
more suitable for individual tasks. We then examined the differences be-
tween the two age groups and tried to find any relationship between the
user’s spatial abilities and the number of correct answers. We observed
a significant difference regarding the map’s visualization dimension only
in one particular task and significant differences between the age groups
when they worked with 2D maps. We found a positive correlation be-
tween the participant’s level of spatial ability and the number of correct
answers.

Key words: 3D cartography, spatial abilities, thematic 3D map, user testing
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INTRODUCTION

In general, thematic maps and geospatial visualizations are used frequently in the field of
geographical or environmental education (Bandrova and Kone¢ny, 2014). The 3D space
is usually represented by 2D methods. However, students have difficulty switching be-
tween 2D visualization and real-world 3D space, especially when interpreting the relief
representation or identifying the dependence of displayed phenomena on altitude (Car-
bonell-Carrera et al., 2017).

3D visualizations thus penetrate various sub-areas of geographical education. For ex-
ample, Sieber et al. (2016) described utilization of 3D thematic maps in modern atlases,
Kubicek et al. (2019) analysed the effectiveness of stereoscopic 3D visualization of digital
terrain models, Jutik and Sasinka (2016) presented the possibilities of immersive 3D
geovisualizations and Saginka et al. (2019) focused on the investigation of user aspects
of geo-collaboration using 3D visualizations. We sought to verify the above-mentioned
studies concerning the potential benefits of using 3D thematic maps in geographical ed-
ucation by user testing with the appropriate target audience.

In this paper, we focus on the user aspects of thematic 2D and 3D maps. A 3D map is
understood to be a pseudo-3D or real-3D (stereoscopic) depiction of the real world and
its natural or socio-economic objects and phenomena using a mathematical basis and
cartographical processes (Herman et al., 2018). In this case, we compared the usability
of 2D maps with static pseudo-3D maps that are perspective views depicted on a piece of
paper or on a computer screen (without any interactive functions).

RELATED WORK

Scientific studies that deal with the issues addressed in this paper can be divided into
several dimensions. 3D thematic maps, specific cartographic methods, as well as the gen-
eral creation and application of 3D maps describe, for example, Jobst and Germanchis
(2007), Shepherd (2008), Bleisch (2011), Zsoldi (2013), Sieber et al. (2016) and Charvat
et al. (2018). On the other hand, Savage et al. (2004), Popelka and Brychtova (2013), Ra-
utenbach et al. (2014), Preppernau and Jenny (2015) and Popelka and Dolezalova (2016)
verified user aspects of thematic 3D maps through user testing based on a comparison
between 3D maps and their 2D equivalents.

Studies focused on students or pupils are a specific area of user evaluation. Hegarty et al.
(2009) proved that students sometimes prefer 3D maps over 2D versions based on their
appearance rather than their information content and real effectiveness. Niedomysl et
al. (2013) compared 2D and 3D thematic maps depicting population distribution. Their
results showed statistically significant differences in learning benefits between the two
formats, largely in favour of the 2D map.

One of the most important variables in user testing, if the results are to be relevant to
geographic education, is the age of the participants. Two age groups were compared in
the user testing of Herman and Stachori (2018), which focused on interactive 3D maps
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and their control through a touch screen. In addition to the age of the participants, their
spatial abilities were also a significant variable. According to some studies (Piaget, 1957),
these variables are related. Spatial abilities are measured by various psychological tests
or standardized questionnaires. For studies dealing with geo-information, Herman et al.
(2018) used Object-Spatial Imagery and Verbal Questionnaire (OSIVQ), though they did
not find any correlation between the cognitive styles identified in the questionnaire and
the correctness of user responses when study participants worked with 3D geovisualiza-
tions. Also, Kubicek et al. (2018) used Mental Rotation Test (MRT), proving a low and in-
significant correlation between the results of MRT and correct user responses in the case
of male participants. Because of these unclear results, we decided to use the Perspective
Taking Test (PTT) (Kozhevnikov & Hegarty, 2001).

EXPERIMENTAL STUDY

The main aim of this study is to analyse differences in effectiveness (correctness in infor-
mation retrieval) when working with pseudo-3D and 2D thematic maps. We addressed
three research questions (RQ), which were defined based on our literature review:

- RQ1: What are the differences between the use of pseudo-3D and 2D thematic
maps in the correctness of participant responses on given spatial tasks?

- RQ2: What are the differences between the two participant age groups working
with pseudo-3D and 2D thematic maps?

- RQ3: Is there any relationship between level of spatial ability and the number of
correct responses in tasks with pseudo-3D maps?

PARTICIPANTS

107 participants in total volunteered to take part in our study. Two groups were defined
according to the age of the participants: 11-19 years and 20-27 years. 76 students from
the Secondary Grammar School Zamberk took part in testing as representatives of the
first age category (first, second, sixth and seventh year of an eight-year grammar school;
38 females and 38 males). The second (control) group comprised 31 students from the
Department of Geography at the Faculty of Science, Masaryk University, Brno (15 sec-
ond-year undergraduate students and 16 first-year undergraduate students; 12 females
and 19 males).

PROCEDURE

A between-subject design was chosen for this study. Participants were randomly divided
between two variants of test (I and II). Each participant performed the entire test via
the interactive web-based application Hypothesis, which was designed to aid in creating
and administering effective visual perception tests (Sasinka et al., 2017). The test started
with a Perspective Taking Test made up of 12 tasks. This was followed by a second stage
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during which participants worked with thematic 2D and pseudo-3D maps (4 maps, 15
tasks). The test ended with a short questionnaire requesting personal information (basic
demographic data, previous map skills and subjective rating of evaluated thematic maps).
For detailed information, see Fig. 1.

Spatial tasks
1 2 3 4 5 ] 7T 8 9 10 11 12 13 14 15
Variant!. 2D
Pseudo-3D Pseudo-30 20D

53 participants thematic map A " thematic map B " thematic mapC ﬂ::::;c

Spatial abilities testing Survey of personal information

Perspective Taking Test Questionaire

20 20 Pseudo-30 feecosh

— thematic
map D

ﬂﬂnaﬁcrmpn_blhermlicmpﬂ thematic map C

Fig. 1: Design of the experiment.

A computer classroom at the Secondary Grammar School Zamberk was used for testing.
Each student was tested on an LCD monitor, the HP 21.5” model with 1920 x 1080 px
resolution. Participants from the second age group were tested in the computer room of
the Department of Geography, MUNI. The test was displayed on 21.5” AOC LCD moni-
tors with the resolution 1920 x 1080 px.

STIMULI

The four thematic maps (both in pseudo-3D and 2D variant) used as stimuli depict the
territory of the Czech Republic (see Table 1 and Fig. 2). Esri ArcGIS software (v. 10.6)
was used to create the maps (ArcMap for 2D and ArcScene for pseudo-3D). Data from
the ArcCR 500 database (ARCDATA PRAHA, ZU, CSU (2016) was used for creation of the

base maps.

Fig. 2: Examples of the thematic map C (left — 2D variant; right — pseudo-3D variant).
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RESULTS

The difference between the 2D and pseudo-3D thematic map tasks was first compared

as a percentage of correct answers. The average correctness for tasks on 2D maps was
79.75% (std = 20.07%; med = 87.17%) and for pseudo-3D, 80.40% (std = 17.92%; med =

86.84)

Tab. 1: List of thematic maps used and related spatial tasks.

Thematic Map

Selected animal species in the
Czech Republic

>

Agricultural production areas
in the Czech Republic

Vegetational zonation in the
Czech Republic

Average annual precipitation
D  forthe period 1981-2010 in
the Czech Republic

Task

1

2

10

11

12

13

14

15

How many species are depicted on the map?

Choose from the options: Where is the “Bee-eater” (Merops
apiaster) depicted?

Choose which species live at the highest altitude.

Which animal species live on the largest area of the Czech
Republic?

How many agricultural production areas are depicted on the
map?

Choose from the given options: Where is the beet area
located?

Choose the agricultural production area located at the
highest elevation.

Which agricultural production area occupies the largest area
of the Czech Republic?

How many vegetational zones are shown on the map?

Choose from the given options: Where is the spruce-
beechwood zone located?

Choose the vegetational zone at the highest altitude.

Which vegetational zone can be found in the largest area of
the Czech Republic?

At which of the marked point (A, B, C, D or E) was the
highest annual rainfall?

At which of the marked point (A, B, C, D or E) was the lowest
annual rainfall?

How does the precipitation amount change with increasing
altitude?

However, because the tasks differed considerably, both in terms of their assignments
(selection from 3, 4, or 5 options) and found results, the differences between 2D and
pseudo-3D were analysed at the level of individual tasks. The Mann-Whitney U test was
used to determine if these differences are statistically significant. The Mann-Whitney
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U test was chosen because the analysed data did not have a normal distribution, which
had been verified by the Shapiro-Wilk test.

Participants should be able to solve tasks that involve determining the areal distribution
of symbols on the map (tasks 4, 8 and 12) with higher accuracy using 2D maps. This
claim was confirmed only for task number four, which was answered correctly by 82.7%
of the participants using a 2D map, while 79.2% of the participants solved the task with
the pseudo-3D map. This difference, however, was not statistically significant. For the
remaining two tasks (8 and 12), a greater number of correct answers was recorded using
pseudo-3D maps (see Fig. 3).

[%] Relative correctness in particular tasks
100

90
80
70
60
50
40
30
20
10

0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
tasks 02D @pseudo-3D

Fig. 3: Differences in relative correctness of user responses between two types of thematic
maps for particular tasks.

Tab. 2: Differences in the correctness of user responses between two types of
thematic maps and two age groups.

Age group 12—-19 years 2027 years

Type of stimuli M (%) std Med (%) M (%) std Med (%)
2D 70.70 23.20 81.58 88.81 10.17 87.50
pseudo-3D 77.02 15.57 84.21 83.78 19.41 87.50

Participants solving tasks 2, 3, 6, 7, 10, 11, 13, 14 and 15 should benefit from using pseu-
do-3D visualizations that give a better idea of terrain and altitude. This assumption was
confirmed only for task 3, where the success rate was 26.9% for 2D and 88.7% for pseu-
do-3D (a = 0.05; U = 549; p-value <0.001), demonstrating a statistically significant differ-
ence. On the other hand, higher correctness was assumed with the 2D variant of maps for
tasks 1, 4, 5 8, 9 and 12 (these tasks were focused, for example, on area estimation). This
assumption was confirmed only in tasks 1 and 2, but the difference was not statistically

ON THE CONTENT
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significant. A greater percentage of correct answers when using 2D maps was also found
for tasks in which the use of pseudo-3D visualizations should be more advantageous. The
extreme case was task 14, where the difference was 20.1% in favour of 2D, although this
result was not statistically significant.

rl PTT deviation
130

—_— — median
120 | — |O25%75% |
T min.-max.
10 + mean

100 |
90 -
80 |

70
60 |
50 |

40 +

30+

20t
10 —_—

0

12-19 years 20-27 years
age group

Fig. 4: Differences in PTT deviations between the two participant age groups.

When we analysed the difference between age groups (Figure 4), the p-value was higher
than the selected significance level for pseudo-3D maps (a = 0.05; U = 934.5; p-value =
0.095). It is therefore clear that there is no statistically significant difference in the cor-
rectness of answers between age groups. In the case of 2D maps (see Table 2), a statisti-
cally significant difference was attained between the analysed age groups (a = 0.05; U =
524; p-value = 0.000007).

Responses recorded in PTT were compared to the correct answers, and the average devi-
ation in degrees for each participant was then calculated. The lowest average deviation
was 10 and the highest recorded value was 123. Figure 4 shows the range of average de-
viations for the two compared age groups.

ON THE CONTENT
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Correlation between the average PTT
[l deviation and the number of correct responses
130
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Fig. 5: Correlation between average PTT deviation and the number of correct user re-
sponses.

Spearman’s rank correlation coefficient was used to determine if there was a mean devi-
ation in PTT and the number of correct answers when working with thematic maps. In
this case, the correlation coefficient was -0.462 (p-value = 0.001). Thus, it is evident that
there is a linear regression between the compared indicators (see Fig. 5). If we focus on
the two defined age groups, participants in the younger age group who achieved better
results in PTT solved the tasks better using pseudo-3D maps (p-value = 0.013). A similar
result was also achieved in the older age group (p-value = 0.010).

DISCUSSION

In addition to the quantitative results described in the previous section, we also exam-
ined the subjective opinions of participants regarding their use of pseudo-3D/2D maps
and their previous experience evaluation in the final questionnaire. Interestingly, we
found that more participants preferred 2D thematic maps than their pseudo-3D equiv-
alents. This finding is contrary to the conclusions reached by Hegarty et al. (2009). In
evaluating how thematic maps help in solving given spatial tasks, similar results have
appeared for both 2D and pseudo-3D maps.

When comparing different map variants, task type also has a significant impact on the
results. An overview of task typologies when working with 3D maps is given by, for ex-
ample, Jutik et al. (2018). More extensive user testing would be required to identify more
precisely the role of spatial tasks (type and difficulty).

A significant difference between pseudo-3D and 2D maps was observed in task 3 (user
selects which species live at the highest altitude). A similar difference, although not sta-
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tistically significant, was also observed in task 12. Both of these tasks are based on the
identification of qualitative map symbols (e.g. for animal species), so their identifiable
appearance plays an important role. The results may be related to the fact that some of
the pseudo-3D/3D symbols are visually more prominent.

On the other hand, a significant difference in the number of correct answers in favour of
the 2D thematic map was observed in task 14 (determining which of the marked points
has the lowest annual rainfall). Similar results were obtained in tasks 13 and 15 with only
minor relative differences. These tasks are based on reading and comparing the values of
the quantitative colour scale of the texture. The better results obtained for the 2D the-
matic map are most likely related to the fact that 2D maps are not affected by shading,
an important depth cue used in pseudo-3D visualizations. Texture on the terrain in the
form of a quantitative colour scale is also often used in interactive 3D visualizations (e.g.
Herman & Reznik, 2015; Charvat et al., 2018), and it would therefore be appropriate to
evaluate these visualizations by user.

In addition to the used phenomena representations, the results of the user testing of pseu-
do-3D maps are largely influenced by the character of the terrain and the depicted area. In
our case, we selected the area of the Czech Republic, which was a well-known territory for
all participants. This could possibly affect the results. In the future, it would be appropriate
to perform similar user testing with data from randomly chosen unknown territory.

In general, used perspective views (pseudo-3D visualizations) show terrain models that
are slightly rugged. If a smaller area characterized by a higher relative height segmen-
tation had been depicted, the results of user testing would probably be more favoura-
ble to pseudo-3D maps. Also the static perspective views suffer from disadvantages (an
overview of which is given by Shepherd, 2008), such as a variable scale within a pseu-
do-3D/3D map, which can make it difficult to estimate and compare distances on a map.

CONCLUSIONS

We evaluated pseudo-3D maps and their 2D equivalents. 107participants in this study
were divided into two groups based on their age. A Perspective Taking Test measured
participants’ level of spatial ability; the participants subsequently solved 15 tasks using
four different thematic maps. We observed a significant difference between the visualiza-
tion’s dimension only on task 3, where there was a 51% higher correctness for pseudo-3D.
We found a significant difference between the established age groups (12-19 and 20-27
years) when working with 2D thematic maps. The control (older) group scored an average
of 12% higher correctness. We also demonstrated a positive correlation between the par-
ticipant’s level of spatial ability and the number of correct answers.

While we have not found any generally significant advantages for using pseudo-3D the-
matic maps, neither have we found any obvious disadvantages to their use in geographic
education. However, the evaluation of pseudo-3D thematic maps, both static and inter-
active, is a prospective topic for future research. We tend to think that the advantages of
pseudo-3D/3D maps will be fully realized in the case of interactive visualization.
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Shrnuti

V pfispévku se zaméfujeme na uzivatelské testovani pseudo-3D tematickych map (tj. sta-
tickych perspektivnich pohledt) ve srovnani s jejich 2D ekvivalenty. Studie se Gcastnily
dvé skupiny studentt (ve véku 12-19 a 20-27 let), celkem 107 osob. Jejich prostoro-
vé schopnosti byly testovany pomoci tzv. Perspective Taking testu a déle icastnici fesili
15 prostorovych tloh pomoci étyt tematickych map. Néasledné jsme porovnavali, ktera
varianta map (pseudo-3D a 2D) je pro tyto zadané tlohy vhodnéjsi. Poté jsme zkoumali
rozdily mezi obéma vékovymi skupinami a také jsme se pokusili nalézt souvislost mezi
prostorovymi schopnostmi uzivatel a po¢tem spravnych odpovédi. Signifikantni rozdil
mezi 2D a pseudo-3D mapami jsme identifikovali pouze v jediné prostorové uloze. Vy-
znamny rozdil mezi srovnivanymi vékovymi skupinami jsme zjistili jen p#i praci s 2D
mapami. Byla odhalena pozitivni korelace mezi prostorovymi schopnostmi ucastnika
a poc¢tem spravnych odpovédi. Obecné muzeme prohlasit, Ze jsme sice nenasli Zadné za-
sadni vyhody pseudo-3D tematickych map, ale nenasli jsme ani zadné zjevné nevyhody
pro jejich pouziti v geografickém vzdélavani.
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Abstract: Map reading is an important skill of the human population which varies
from person to person depending on the age, education and many oth-
er circumstances. It is expected that some groups of adult population
have higher skills in this area. Soldiers, architects, geography teachers
and others belong to this group of people. The skills in reading paper
maps are disappearing in current digital world. This is also observed in
the case of students of the University of Defense in Brno. 228 students
were tested in map reading and geographical knowledge of the Czech
Republic to verify this fact. The examination of the map reading skills
took place over a standard topographic map at a scale of 1 : 25 000 from
the production of the Geographic Service of ACR. Testing of geographi-
cal knowledge of the Czech Republic was focused on drawing the map of
district towns, rivers and geomorphological units of the Czech Repub-
lic. The results confirmed the initial assumptions about the decreasing
level of these skills. In addition, there were also significant differences
between individual groups of students caused mostly because of previ-
ous education as well as the currently studied specialization. The same
testing was done on students of the Faculty of Education of Masaryk
University in Brno to confirm these conclusions. This group of students
achieved worse results in map reading, but on the other hand, they have
better knowledge of the geography of the Czech Republic.

Key words: map reading, geographical knowledge, cartography literacy, university
students
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INTRODUCTION

Map reading is one of two parts of cartographic literacy (Vozenilek, 2002). Even though
the ability to read a map is for many people inherent, the other one has to learn it like
the other types of literacy (Pravda, 2001). Within the framework of the educational pro-
cess in the Czech Republic, cartographic literacy education can be included in a broader
group defined by the concept of science literacy (RVP ZV, 2012). Science literacy is being
developed at primary education especially in the following educational areas (U¢itelské
listy, 2011)

— Man and his world;

- Mathematics and its applications;
— Man and nature;

- Man and society.

The achievement of cartographic literacy is mostly a question of primary education, be-
cause teaching of geography and topics related to use of maps during secondary educa-
tion is included only in some types of schools (usually grammar schools). Nevertheless,
the ability to read maps varies widely in the adult population. Various studies confirm
or refute differences according to gender (Kitchin, 1996; Beatty, 2002; Dabbs, Chang,
Strong, & Milun, 1998; Rybansky & Svatoriova, 2013), cultural, social and professional
differences (Stachon et. al., 2019; Svatonova & Kolejka, 2017; Liao, Dong, Peng, & Liu,
2017; Murakoshi & Higashi, 2015). However, there is a general belief that in some pro-
fessions the level of map work and spatial perception should be higher. These professions
include architects, builders, geography teachers, sailors, firefighters and soldiers. This
paper is based on several years of experience in working with maps for students at the
University of Defense in Brno (UoD).

INITIAL CONDITIONS

Teaching work with the map is a part of the subject Applied Military Technology. All
students regardless of their specialization have to go through this subject during their
second year at UoD. This subject improves their knowledge and skills acquired during
primary and secondary education. These are renewed and expanded for UoD students as
a part of a military basic training course that each student completes before joining the
Armed forces and UoD. Teaching block has 25 hours and one half is devoted to work with
the map. Based on the testing at the end of the subject, there are significant differences
in map reading between students of both faculties of UoD.

The requirements of the General Staff of the Armed forces of the Czech Republic (ACR)
for future officers in the field of cartographic literacy are increasing. For this reason, in
connection with the change of the study program, the education of geography was in-
creased to 72 hours divided into whole study. In order to make the teaching as effective
as possible, a detailed examination of the students’ knowledge of map reading and geo-
graphical knowledge of the Czech Republic was carried out.
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Tested groups were formed from students of the second year of the Faculty of Military
Leadership (FML) and the Faculty of Military Technology (FMT) of UoD after complet-
ing the subject Applied Military Technology. Students of the Faculty of Education of
Masaryk University in Brno focused on teaching geography at primary and secondary
schools were elected as a control group. This group of students also took part in classes
focused on reading and interpreting maps to the same extent as UoD students. Therefore,
both groups should have comparable knowledge. The number of tested students is shown
in Table 1.

Tab. 1: The number of tested students, divided by region from where students
come
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UoD 7 9 23 2 3 5 20 20 12 2 14 5 7 13
MU 0 0 41 0 0 0 4 6 8 0 0 0 10 17

The examination of the map reading skills took place over a standard topographic line
map at a scale of 1 : 25 000 from the production of the Geographic Service of ACR. Both
tested groups were familiar with this map, because they usually use this map during their
lessons. The examined questions were focused on:

- coordinates (planar and geographic);

—  work with altitude;

- work with map scale;

- interpretation of map information.
There were several questions from each area and some of them also combined two branch-

es together (interpretation of information and position).

Testing of geographical knowledge of the Czech Republic was focused on drawing the
map of district towns, rivers and geomorphological units of the Czech Republic. All the
students had to fill in a blind map of the Czech Republic.

MAP READING RESULTS

After dividing of the testing questions among nine groups, it is possible to determine the
success rate of answers for each group of students. The groups of questions are:

—  What are the MGRS coordinates of an object?
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—  What are the UTM coordinates of the object?

- What are the geographic coordinates of the object?
- What's higher?

—  What is the difference in altitude?

-  What is the distance between two objects?

—  Where is the object located?

— What are the properties of the object?

- Calculate the distance by scale.

All questions had only one correct answer. For questions about coordinates and altitude,
the correct answer tolerance was set as:

- 100 m for planar coordinates;
— 30" for geographic coordinates;

— 5 m above sea level for altitude.
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Fig. 1: Percentage response rate divided by faculties of UoD, green - FML, blue - FMT

Responses outside the given tolerance were assessed as incorrect. The percentage of
the success rate for each question group was calculated from the results. FMT students
achieved significantly better results in most of the groups compared to students of FML
(Figure 1). FML students were better only in questions concerning the distance on the
map and finding the object on the map. However, in the case of finding an object, the
higher success rate was achieved in conflict with the questions to determine the proper-
ties of the object, because these two questions were interconnected. This is confirmed by
percentage success rate of FML students, which is 60 % for the question of the object’s
position and 59 % for the question of the object’s properties. Upon closer examination
of the answers to the question “Where is the object located?” FMT students answered
less accurately if the question was not focused directly on determining coordinates. They

ON THE CONTENT
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usually set only kilometre square and thus, their responses were outside the established
tolerance and were therefore assessed as incorrect. For this question, they focused espe-
cially on the interpretation of the map content.

Another curiosity is the 20 % difference in the percentage success rate of the answers to
the questions “What is higher?” And “What is the difference in altitude?” This difference
can be explained in two ways. First, students only guessed their answers to the question
“What is higher?” and the answers were correct. The second explanation is based on the
assumption that the students worked on the map from the area of the city in which they
have been studying for the second year. Therefore, they were able to deduce some connec-
tions based on real knowledge of the terrain. Despite uncertainties in some questions, it
can be considered as proven that FMT students of UoD have greater cartographic literacy.

Considering the differences between the students of both faculties of the UoD, the au-
thors proceeded to find their causes. Both groups spent the same time working with the
map during military basic training course and the lessons of the subject Applied Military
Technology so the attention was focused on the area of secondary education before the
study at the UoD. Students can be divided into three important groups (Figure 2):

- students of grammar schools - GRAM (FML and FMT);
— students of technical schools - TECH (FML and FMT);
- students of economic schools - ECO (FML only).

The outcomes of this comparison can be found in Table 2. The results show that the worst
cartographic literacy is among students of economic schools. In the case of grammar
schools, FMT students achieved better results, but the differences in results between
faculties are not so significant. For technical schools, the difference already significant
is. Overall, the best results are achieved by students of technical branches of UoD (FMT)
who studied at technical schools (TECH). The results show considerable differences
between students of both faculties. Despite the fact that FMT students have generally
higher cartographic literacy, it was also possible to identify areas where more attention
should be focused in further education.

a) b)

Fig. 2: Division of students by type of secondary school a) students of FML b) students of
FMT, blue - GRAM, green - TECH, red - ECO.



(TEACHING) REGIONAL GEOGRAPHY

Tab. 2: The success of UoD students in the test divided by the type of studied
secondary school [%]

FML FMT

Question groups = - = -

= ¥ 8 & H

o - w o =
What are the MGRS coordinates of an object? 74 75 70 80 83
What are the UTM coordinates of the object? 56 42 30 56 62
What are the geographic coordinates? 51 45 20 58 50
What's higher? 48 35 33 56 61
What is the difference in altitude? 1 19 7 4 43
What is the distance between two objects? 64 42 60 39 42
Where is the object located? 68 52 53 58 55
What are the properties of the object? 64 61 33 72 86
Recalculate the distance by scale. 78 62 50 76 88

Although the percentage success rate for a number of questions did not reach even the
value of 50 % (which can be considered as an unsatisfactory result), whole testing was
also performed on an independent group of students. As mentioned in the previous chap-
ter, the group was made up by students of Masaryk University (MU) - future geography
teachers. The assessment criteria were set in the same way as for UoD students. Ques-
tions related to the determination of coordinates in the MGRS system have not been
evaluated because it is primarily a military coordinate system. It was remarkable that the
cartographic literacy of this group was significantly worse than of the UoD groups. MU
group achieved better results only for questions comparing the altitude of two objects
(Table 3). Since almost all MU students are graduates of grammar schools, the depend-
ence of success on the type of the secondary education has not been determined. The
students were therefore divided into two groups according to their specialization. One
group was made up by students specialise in social sciences, the other one consisted of
students who focus on natural science. The idea was that natural science students would
achieve better results similar to the FMT students of UoD. As can be seen in Table 3, the
differences between groups are not significant and in some issues, social science students
achieved better results. Thus, the initial assumption was not confirmed.

Tab. 3: Comparison of success rate of UoD and MU students [%]

UoD UoD

Question groups FML EMT MUsoc MU nat
What are the UTM coordinates? 48 60 17 13
What are the geographic? 44 54 15 17
What's higher? 42 59 71 88
What is the difference in altitude? 13 43 6 4
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What is the distance between two objects? 57 41 1 4
Where is the object located? 60 57 9 17
What are the properties of the object? 59 80 30 21
Recalculate the distance by scale. 69 84 84 77

RESULTS OF GEOGRAPHICAL KNOWLEDGE

The second part of the examination was aimed at verifying the geographical knowledge of
the Czech Republic. Testing was done by drawing objects into a blind map and there were
two kinds of tasks. First task was zero in the knowledge of settlements (the size of the
district towns). Students drew settlements on a blind map showing only state borders,
the main river network and regional and district cities. As part of the test, students were
asked to identify 13 cities, each located in one of the thirteen regions of the Czech Repub-
lic. The second task was focused on knowledge of physical-geographical objects. Students
plotted the course of the main watercourses and geomorphological units in a blind map
containing only boundaries of the districts. The responses were assessed as follows:

- 1 point - correct drawing;
- 0.5 point — drawing within 30 km from correct location.

The percentage of correct answers was calculated on the basis of points. Geographical
knowledge was in direct contrast with the results of cartographic literacy (Table 4).
MU students achieved nearly twice as good results in both areas as UoD students. Both
groups of students also achieved better results in knowledge of settlements compared to
physical-geographical objects. The difference of knowledge among students depending
on their specialization is negligible. Likewise, insignificant are differences in knowledge
depending on previous education (secondary schools).

Tab. 4: Test results of geographical knowledge [%]

UoDFML UoDFMT MUsoc MY

nat
Knowledge of settlements 36 39 69 59
Knowledge of physical-geographical objects 14 18 27 28

Since all students’ domicile was known, it was analysed whether the knowledge of geo-
graphical objects from the region in which students live is higher than from other regions
of the Czech Republic. As the number of students living in individual regions is not the
same (Table 1), the obtained results can be considered as indicative only. The results are
also influenced by the fact that MU students are mainly from the eastern part of the
Czech Republic. This predominance of students from Moravian regions is caused by the
existence of faculties of education also in other regions of the Czech Republic. On the
contrary, UoD students have their residence more evenly distributed in all regions of the
Czech Republic, because UoD is the only military university in the Czech Republic. De-
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spite these limitations, it was possible to confirm the initial assumption that knowledge
of geography is strongly tied to the place where students live. An example of the correct
answer distribution is shown in Figure 3.

a) b)
) d
e) f)

Fig. 3: Differences in the knowledge of the location of cities depending on the region of
origin, a), c), e) - results of students UoD, b), d), f) - results of students MU

CONCLUSION

The testing of cartographic literacy and geographical knowledge of the Czech Republic
was firstly focused on verifying the knowledge of UoD students. The test group and the
focus of the test questions were different from the research conducted in the Czech Re-
public (Rybansky & Svatonovd, 2013; Stachon et. al., 2019; Svatoriova & Kolejka, 2017).
Its aim was to obtain background materials for improving the teaching of geography for
future officers of the Army of the Czech Republic. Based on the results, there have been
identified problematic areas. These are mainly involved in altitude and general geograph-
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ical knowledge. Despite the fact that the results of map reading and geographical knowl-
edge were not convincing, the comparison with the group of future teachers of geography
turned out well for UoD students in the part of cartographic literacy. The results show
that the existing knowledge is highly dependent on the secondary education and the spe-
cialization of university studies. Technical-oriented students achieved better results. The
area of geographical knowledge of UoD students is very low. Due to the low knowledge of
geography, it will be necessary to focus some of the lessons on the regional geography of
the state territory and crisis areas.

Since the improvement of students’ initial knowledge cannot be expected in the foresee-
able future, an increase in lessons for teaching in this area is the only way to meet the
military’s demands for increasing the cartographic literacy of UoD graduates. As the re-
sults of future teachers of geography have shown, unflattering results can be considered
as caused also by geographical education standards during secondary education.
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Shrnuti

Cteni mapy patti k dilezitym dovednostem lidské populace a je soucasti ptirodovédné
gramotnosti. Tyto dovednosti se u jednotlivych lidi lisi zejména v zévislosti na jejich
véku, vzdélani a dalsich okolnostech. U nékterych skupin dospélé populace ocekavame,
ze jejich schopnosti v téchto dovednostech jsou vy$si. Takovymi skupinami osob jsou
naptiklad vojici, projektanti, ucitelé zemépisu a daldi. V soucasném digitdlnim svété se
vétsina lidi stale Castéji orientuje na digitalni produkty a schopnosti spotivajici v praci
s papirovou mapou se vytraceji. Tato skute¢nost je pozorovana i v ptipadé student Uni-
verzity obrany v Brné&, budoucich dastojniktt Armady Ceské republiky. Pro ovéfeni této
skuteénosti bylo otestovano 228 studentt ve schopnostech ¢teni mapy a geografickych
znalostech Ceské republiky. Ovéteni dovednosti ¢teni mapy probéhlo na standardni
topografické mapé v métitku 1:25 000 z produkce geografické sluzby ACR. Testovani
geografickych znalosti CR bylo zaméfeno na zakresleni okresnich mést, fek a geomor-
fologickych jednotek do slepé mapy Ceské republiky. Zjisténé vysledky potvrdily vychozi
predpoklady o snizujici se trovni téchto schopnosti, ale ukazaly i vyznamné rozdily mezi
jednotlivymi skupinami studentut. Ty byly zjistény jak v zavislosti na predeslém vzdélani,
tak i na aktudlné studované specializace. Pro potvrzeni téchto zavéra bylo provedeno
stejné testovani na studentech pedagogiky, specializace zemépis, Masarykovy univerzi-
ty v Brné. Tato skupina studentii dosdhla v ptipadé interpretace map horsich vysledka,
mé ale lepéi znalosti v geografii Ceské republiky. Na zakladé provedeného testovani se
pfipravuje zména ve studiu topografie a geografie pro studenty Univerzity obrany v Brné.
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Abstract:  Within the development of new regional geography, the role of human geo-
graphic research in the study of regions is emphasized. Regional unique-
ness, a consciousness of belonging to a particular region and regional
identity also play an important role in the definition of regions. However,
physical geography disciplines, e.g. geomorphology, can also contribute to
the knowledge of these aspects with regard to the definition of regions.
Currently, within the framework of geomorphology, attention is paid to
the diversity of anthropogenic landforms. The knowledge and evaluation of
these anthropogenic landforms, which are an important part of the histor-
ical elements of the landscape and are also referred to as cultural artefacts
of the landscape, enables to supplement the cultural-historical values of the
region and to specify the cultural identity of the region. On the example of
sites — Staré Hradisko and Hostyn — we will present the specifics of second-
ary geodiversity with respect to the cultural identity of the sites.

Key words: anthropogenic relief transformations, cultural heritage, region
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INTRODUCTION

Within the development of new regional geography, the role of human geographic re-
search in the study of regions is emphasized. Regional uniqueness, regional conscious-
ness and identity also play an important role in the definition of regions (Chromy et
al., 2014; Semian, & Chromy, 2014). Geomorphology - one of the disciplines of physical
geography — can also contribute to the knowledge of these aspects with regard to the
definition of regions. The knowledge of the cultural identity in relation to the cultural
heritage in contemporary landscape presents one of the directions of the project called
NAKI II - Cultural heritage of the landscape of Archdiocese of Olomouc - research, pres-
entation and management (DGB16P02B014).

In the presented contribution, the attention is paid to the knowledge of the specifics of
the two chosen sites - Staré Hradisko west of Prostéjov and Hostyn, with the use of his-
torical anthropogenic transformations of the relief (secondary geodiversity). The knowl-
edge of cultural-historical values (cultural artefacts) of the sites contributes to a specifi-
cation of the cultural identity of these sites and their surrounding region.

Conceptual backgroud, Metholodical approach

Cultural heritage is an integral part of the culture for the given region or community.
Cultural heritage can be divided into material and non-material. Material cultural herit-
age includes monuments and other material products of a human being. Sites with arte-
facts or pieces of work created both by nature and a human being, places of archeological
finds of particular world importance in terms of historical, aesthetical, ethnological or
anthropological aspects are all a part of material cultural heritage (https://www.mkcr.cz/
kulturni-dedictvi-1121.html).

The methodical approach towards the given issue is based on a consideration that even
the anthropogenic landforms created by a human being are part of material cultural her-
itage. The origin of anthropogenic (technogenic) landforms is often related to the histori-
cal driving forces of the development, cultural periods, war events, technical and scientif-
ic growth. The relief preserves the fundamental memory of the landscape (Cilek, 2002b),
and this authentic memory of the landscape is modified by the following anthropogenic
changes and we can discover the former anthropogenic changes and interventions in the
relief. Therefore, within the historical approach towards the research of the development
of relief (Trenhaile, 2007) the identification of sequences or stages of the development
caused by changes of controlling developmental factors (denundation chronology) is be-
ing solved. The so called palimpsest of foms is studied — a research of landforms which
bear traces of the development and provide us with proof of the effects of older climate,
tectonic, anthropogenic and other factors, and they enable us to trace the history of the
development of relief over the course of time. The relief contains palimpsest of not only
natural but also anthropogenic transformations (Migon, & Goudie, 2012).

In the relief of the current landscape, there are anthropogenic landforms which modify
and diversify the geodiversity (natural - according to Gray 2013). This is secondary -
anthropogenic — (made by a human being) geodiversity (Cilek, 2002). Secondary geo-
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diversity may be defined as a diversity of anthropogenic landforms, their components,
relations, structures and processes that formed these forms (in more detail Kirchner &
Kubalikova, 2013; Kubalikovi et al., 2016). Anthropogenic landforms may be considered
a part of material cultural heritage as there are strong bonds between natural heritage
(geo-heritage) and culture (Panizza, & Piacente, 2005). The importance of anthropogenic
impacts (e.g. archeological) as well as landforms within geomorphological heritage and
possibilities of its evaluation are also emphasised by Coratza and Hobléa (2018). The
assessed sites are then in accordance with the concept of Panizza and Piacente (2005)
and Panizza (2009) described as geomorphological sites (geomorphosites). As far as our
approach is concerned, the knowledge of historical as well as cultural-historical values
of anthropogenic landforms (historical anthropogenic geodiversity) is significant. These
forms become an essential part of material cultural heritage, which is part of the cultural
identity of the region or locality. Cultural identity is related to the region (of various lev-
els), the region is characterised by a specific natural environment and natural resources,
work and people’s lifestyle over the course of the development. All is fixed by the awar-
ness that the individual belongs to a specific community and region. The society in the
given area perceives the relief and landscape also with respect to its genius loci. This term
is used here as a concept from Vencalek (2005).

With the use of chosen sites (Fig. 1) — Hostyn and Staré Hradisko the basic geomorpho-
logical features are characterised emphasising the historical anthropogenic landforms
(secondary geodiversity), and basic stages of the development and cultural-historical el-
ements of the sites will be mentioned. The assessment due to the cultural identity and
specifics of the chosen sites will be descriptive. Findings from the geomorphological field
researches in the sites, including digital model of relief of the Czech Republic of the 5th
generation (DMR 5G) will be used.

Fig. 1: Localization of the study sites in the Central Moravia. 1 - Staré Hradisko site, 2 -
Hostyn site

Source: authors



(TEACHING) REGIONAL GEOGRAPHY

SELECTED STUDY SITES - BASIC DESCRIPTION

Staré Hradisko site

The study site is located on the eastern border of Drahanska vrchovina Highland approx-
imately 5 kilometres east of Protivanov town (within the cadaster area of Malé Hradisko
municipality). It stretches across the distinct flat ridge which is separated from Malé
Hradisko village by the valley of the river Okluka on its northern and eastern side, and by a
nameless brook on its southern side. Only towards the west, the ridge is turning into mild-
ly undulating relief of foreland of Drahanska vrchovina Highland. The down-valley slopes
of the ridge are steep, the elevation difference over the valley bottom of Okluka reaches
up to 100 and 120 metres. At the peak of the ridge, there are remains of Celtic oppida,
representing one of the largest oppida in Moravia (with the area of 37 hectares). Based on
archeological researches (Cizmat, 2002, 2008), there is evidence of settlements from the
half of the second century B.C. (Celtic late La Tene period) until the half of the first cen-
tury B.C., when the settlement disappeared. The oppidum was fortified by a massive wall
(massive stone rampart reinforced by palisade) and a ditch. The wall was up to 4 metres
wide. During the second phase of fortification, the first wall was pulled down and a new
wall twice the size was built on the same spot. The oppidum is divided into three segments
- inner area (22.5 hectares), western barbican (13.5 hectares) and quite small eastern bar-
bican (1 hectare). The length of the outside fortification is approximately 2 800 metres,
the inner fortification is approximately 550 metres. There were three gates discovered at
the oppidum: southwestern gate, eastern gate and a gate intersecting the inner wall in the
middle. The oppidum was covered with the farmstead and was a significant centre of man-
ufacture, crafts and administration. Due to its location, it was also an important point on
the Amber path running from Bohemia. Based on the analysis of the location of La Tene
settlement sites along the valley of the river Hloucela, it is very likely that the original
communication between the oppidum and the eastern lowland of Hana neighbourhood
was running exactly through the valley of the river Hlou¢ela (Cizmat, 2008).

At present, there are remains of stone walls from 3 to 4 metres high and approximately
2800 metres long, and also remains of the original gates. The ramparts are overgrown
with bush and tree vegetation, other parts of the oppidum are covered with grass and
partly with bushes, too. In some places, there are agricultural terraces covered with bush-
es. The accumulation walls that were built for military and defence purposes (similar pur-
pose within the evaluation of cultural artefact is mentioned by Dohnalovi et al., 2018)
are the only significant evidence of prehistoric human activities. Further settlement (set-
tlement continuity) has not been proved in the given site. The oppidum can be accessed
via hiking trails. The site is protected as a Cultural Monument. There is an educational ar-
chaelogical path on (Celts) running from the municipality of Malé Hradisko to the sites.
Unfortunately, the last part of the paths and the oppidum are part of grazing area and it
is inaccessible.

In the valley of Okluka, approximately 400 metres from the oppidum, there is a newly
renovated baroque chapel of Our Lady of the Rosary (the renovation was done in 2012),
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which is frequently visited by people and annual pilgrimages are held here. There is also
a nearby ruin of Certiiv hradek castle (approximately 1 kilometer from Staré Hradisko),
which was founded at the turn of the 13th and 14th century and is a historical place.
Unfortunately, there is no hiking trail coming to the ruin. To the south of Staré Hradisko
and its surroundings, the site is bordering the wooded area of Military Training Area of
Btezina where human activities are restricted.

Hostyn site

Hostyn elevation is situated on the steep north-western border of Hostynské vrchy Mts.,
southeast of the Bystfice pod Hostynem town (cadaster area of Chval¢ov municipality) -
part of Hostynsko-vsetinsk4 hornatina Mountains. The dominant hill (735 meters above
sea level) rises above the moderate undulating relief of Kel¢skd pahorkatina Hilly land
and is visible from the wide neighbourhood (e.g. from the oppidum of Staré Hradisko
as far as 80 kilometres away). The site itself covers the twin hill of Hostyn. The main hill
reaches up to 735 metres above sea level and it is separated from the lower hill (718 m) by
a saddleback with a baroque church. The site is bordered by steep wooded hillsides, with
outcrops of bedrock in some places. The hilltop was settled as far back as in prehistoric
time (for more details see Cizmaiova, 2004; Parma, 2012; Tomasek et al., 2015). The
massive fortification of the hilltop, which is formed by high ramparts, delimits an area of
approximately 20 hectares. The beginning of the construction of the walls of the fortified
settlement (hillfort) was approximately in 1200 BC in the Bronze Age, the reconstruction
and raising of the walls were done in period of the Late Bronze Age after the year 1000
BC (settled by the people of Silesian culture). The fortified site was populated also in early
Iron Age (Hallstatt period) (building of the walls with wooden and stone construction
including pincer gate; Cizmat, 2004).

An important stage of the fortified site occurred in the Celtic late La Tene period when
the Celtic population built an oppidum. The Celts apparently utilized old ramparts to
build their fortifications. The Celtic settlement of Hostyn was not very intensive com-
pared to the previous periods. However, the Hostyn Celtic oppidum was an important
power, craft and business center of the Central Moravia. Hostyn site was also important
as a strategic point guarding the long-distance trade route (the Amber path). Later on,
only sporadic evidence of Slavic settlement in the period between the 10th and 14th
centuries is known. Since the 17th century until the present day, Hostyn has been an
important pilgrimage site (Tomasek et al., 2015). The first chapel on Hostyn was proba-
bly built sometimes in the late 16th century to serve the miners who were mining silver
at Hostyn. The chapel was situated on the site of today’s church. This period can be also
attributed to the foundations of the Marian tradition surrounded by the legend of the
miraculous rescue of the Moravians by the Virgin Mary when the Tatars invaded the By-
sttice pod Hostynem town and its surroundings.

Gradually, the importance of Hostyn as a pilgrimage place increased and was even more
significantly developed in the baroque period. The baroque pilgrimage church of the As-
sumption of the Virgin Mary was consecrated in 1748 and the pilgrimages were banned
on the basis of the imperial decree of 1754. Later in 1787, the pilgrimage church in
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Hostyn was closed down. Once again, the temple was restored and consecrated only in
1891. Within the pilgrimage site, other monuments were gradually built — The Chapel of
Jan Sarkander, the Chapel of the Holy Sepulcher, the Stations of the Cross built by Jurk-
ovi¢, the Old Stations of the Cross, the Water Chapel with a spring. In 1897, the observa-
tion tower of the Saint Cross was built on a higher peak of Hostyn. Moreover, pilgrimage
houses were built for pilgrims’ accommodation in the 1930s. In 1993, a wind power plant
was built near the observation tower, in a not really suitable place.

Currently, the remains of the ramparts from the prehistoric period in the total length
of 1835 meters can be found in Hostyn (https://www.hostyn.cz/historie.html). The wall
is approximately 4 meters high, even up to 8 meters on its southwestern side and with
a ditch in front of it. The original entrances to the hillfort are also visible. In the south-
western part of the site, the Slavkovska pincer gate (from the early Iron Age) is located
which belongs to the most massive gates of this type in Moravia (Tomasek et al., 2015).
Nowadays, the ramparts are covered with deciduous forest. The ramparts were built as
anthropogenic military defensive forms and are important evidence of prehistoric mate-
rial cultural heritage. This heritage is further complemented by a large number of sacral
cultural objects that make up the high cultural value of the place. In 2018, the Pilgrimage
Site of Saint Hostyn with the Stations of the Cross and the Church of the Assumption of
the Virgin Mary was declared a National Cultural Monument. Hostyn is easily accessible
by asphalt road with parking possibilities. There are also hiking trails and two Education
paths (Path of the Hostynské vrchy and Path — Nature of the Hostynské vrchy). The site
offers accommodation in pilgrimage houses near the church, a visit to the Hostyn Muse-
um and refreshment possibilities.

Discussion and Conclusions

In the selected sites (Staré Hradisko and Hostyn), our endeavour was to characterize the
specifics of these important cultural-historical sites based on the knowledge of prehis-
toric and historical anthropogenic relief transformations (secondary geodiversity). We
consider these landforms as part of the material cultural heritage that form the cultural
identity of a place or region. Currently, there are methodological procedures for identi-
fying these cultural objects (artefacts) in the landscape (in more detail please see Dohn-
alova et al., 2015), but no procedures were developed for exact comparison or evaluation
of material cultural heritage (or cultural identity) in the sites. Therefore, our comparison
will be only verbal with taking into account the basic characteristics and specifics of the
selected sites. The comparison was based on prehistoric and historical specifics and cur-
rent situation.

Defensive prehistoric walls on both study sites delimit large areas. Accumulation walls
are still morphologically extensive and significantly visible in the terrain (fig. 2). Both
belong to the most spacious sites in Moravia. Both the Staré Hradisko oppidum and the
Hostyn forthill were significant dominant centres guarding the Amber trail. With regard
to the next development, the Hostyn site has a much longer history (from the Bronze
Age). Staré Hradisko originated and disappeared in the Celtic late La Tene period when
it was important manufacture, craft and administrative center with a relatively densely


https://www.hostyn.cz/historie.html

(TEACHING) REGIONAL GEOGRAPHY

populated area (urbanistically delimited area (Cizmat, 2004) for a wider region including
the adjoining Han4 region). The Celtic population also built an oppidum at the Hostyn
site in Celtic late La Tene period. The settlement of Hostyn was not very intensive in
comparison with the previous stages of the development and also in comparison with
Staré Hradisté. In the case of Hostyn, we can speak of reshaping the original anthro-
pogenic landforms that originated in the prehistoric development and left traces while
building the walls of the forthill and later the oppidum. We are talking about a palimpsest
of anthropogenic landforms (secondary geodiversity). However, the oppidum at Hostyn
was also an important power, craft and business centre of Central Moravia. However, the
development of Hostyn also continued in the next periods. Significant development be-
gan in the baroque period in connection with the establishment of the Marian pilgrimage
site. This development, with a decline in the period of socialism, continues significantly
until the present time. The material cultural heritage is maintained and developed, and so
the cultural identity of a place that has a characteristic genius loci is constantly strength-
ened.

Fig. 2: Ancient fortification walls at studied sites. A - Staré Hradisko site, B — Hostyn site

Source: authors

The continuity of the development of Staré Hradi$té was terminated by the demise of the
prehistoric settlement. Material cultural heritage (secondary geodiversity) was no longer
replenished on the site. However, the site has its genius loci with huge walls proving
Celtic settlement and the importance of the site in prehistory. Unfortunately, poor acces-
sibility of the site (closed due to active grazing area) does not allow any contact with the
site, even though there is a good quality of the educational archaelogical path called Staré
Hradisko. Therefore, the nearby baroque chapel of Our Lady of the Rosary in the Okluka
valley, where annual pilgrimages take place, is visited more frequently.

Historical anthropogenic landforms, which belong to the material cultural heritage, are
an important cultural artefact (specificity) of the studied sites. However, they are only
a small part of the issue when characterising the cultural identity of the selected sites.
Therefore, for the characterization of this identity, it is necessary to supplement other
cultural-historical artefacts, knowledge of non-material cultural heritage including char-
acterization of the current state and its development possibilities.
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By all means, knowledge of the historical development of anthropogenic relief transfor-
mations of the selected sites contributes to the identification of regional specificities,
complementing the knowledge about the perception of the wider region. The sites can
serve as suitable destinations for field trips within the framework of regional geography
and the wider educational process.
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Shrnuti

S rozvojem nové regionalni geografie se posiluje tloha humanné geografickych vyzkumu
pfistudiu regiond. P#i vymezovani regiont hraji vyznamnou dlohu i jedine¢nosti region,
regiondlni védomi a identita. Pravé k pozndni téchto dil¢ich aspekta s ohledem na vyme-
zovani regiont mize prispét i fyzickogeografickd disciplina — geomorfologie. V sou¢asné
dobé je v rdmci geomorfologie vénovana pozornost i diverzité antropogennich tvari reli-
éfu (vztahy, struktura a reliéfotvorné procesy). Tyto tvary, procesy a struktury lze chapat
jako slozky geomorfologického dédictvi, které nabyvaji specifickych hodnot (jde zejména
o hodnoty ptirodovédné, vzdélavaci, estetické, kulturni), které se podili na identité mis-
ta (dotvati genius loci) a jsou pozitivné vnimany mistnimi komunitami. K jedine¢nosti
region p¥ispiva i charakter materidlniho kulturniho dédictvi, jehoz soucasti jsou mimo
jiné i ¢clovékem vytvofené antropogenni tvary reliéfu, které ¢asto souvisi s hybnymi sila-
mi vyvoje, kulturnimi etapami, vale¢nymi udélostmi, technickym a védeckym rozvojem
daného uzemi. Poznéni téchto slozek, které jsou vyznamnou soudasti historickych prvka
krajiny a jsou rovnéZz oznacovany jako kulturni artefakty krajiny, umoziuje doplnéni kul-
turné-historickych hodnot regionu a specifikovani kulturni identity regionu. Na p#ikladé
lokalit Staré hradisko (keltské oppidum) a Hostyn (prehistorické hradisko) jsou pre-
zentovana specifika sekundérni geodiverzity s ohledem na kulturni identitu hodnoce-
nych lokalit. Hodnocené lokality s antropogennimi tvary reliéfu se mohou stat vhodnou
soucasti terénnich exkurzi v rdmci regionalni geografie.
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Abstract: Small parcels of agricultural land are rare in the present landscape of
Czech Republic and become the subject of interests of the state pro-
tection of the nature, the landscape and the environment. At the same
time, such areas represent interesting subjects for the local administra-
tion as attractive tourist object. In the historical territory of Moravia
(the eastern 1/3 of the Czech Republic), a regional inventory of areas
with preserved ancient land use structure was carried out on all indi-
vidual cadastral territories (focused not only on small parcels, but also
on large aristocratic estates on agricultural and forest land originated
before the main wave of industrial revolution Moravia, before 1850. The
sites are still subjects to topic economic pressure on land consolidation.
Their existence in the future is under threat and is decreasing every year
both in number and size. The inventory results are presented on example
of the Jeseniky region.
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INTRODUCTION

The physiognomy, or appearance of the contemporary cultural landscape decisively de-
termined by the relief and the land use of areas. These factors shape the landscape view
together. This can then be additionally defined by other parameters, which, however,
no longer have a strong visual character. The landscape view on the territory of today’s
Czech Republic has changed in various ways over the past historical times. Events of
past times influenced the character of the landscape at that time. In the territory of the
Czech Republic, a number of historical landscape zones have been designated, declared
and protected, which are subject to special care and attention of the professional and
general public. In addition to the so-called conceived landscape (e.g. parks, gardens and
larger areas), these are often places of major historical events, battles, etc. However, the
European Landscape Convention also obliges signatory countries to care for the “normal”
landscape as well. However, the term “normal landscape” encompasses a very wide range
of landscapes, both in terms of the appearance of the terrain and the appearance of the
present land use, and also their innumerable combinations.

In addition to landscapes significantly influenced by large-scale collective and state
owned agricultural and forestry management, by the socialist industrialization and rapid
urbanization in the period after World War II (until about 1990) and by the phenomena
associated with the return to the market economy, some preserved segments of ancient
landscape survive without special attention and care. Under the conditions of the Czech
Republic, these represents the remnants of the cultural landscape from the time before
the key land reforms (division of large estates in the second half of the 19th century,
after the establishment of independent Czechoslovakia, in the time of war emergency
and after World War II). There is no doubt that even medieval landscape segments have
been preserved in the Czech Republic. However, in order to identify and survey such
landscapes, the necessary cartographic or at least pictorial documentation would have to
be available. The oldest relatively reliable map documents describing the ancient use of
the landscape come from modern times, when some owners of Baroque estates ordered
such documents. The initial land use mapping in the Czech lands is related to the First
military survey (Josephine) from 1764-1768. Due to the limited resolution given by the
scale of approx. 1 : 28,800 and the absence of a reliable geodetic base, the detailed picture
of the landscape at that time can only be relatively roughly documented. The following
Second military survey (Franciscan) done in the years 1836-52 has partially corrected
these problems due to the use of the high-quality geodetic base at that time. However,
the resolution of 1 : 28 800 still remained insufficient for many practical and research
purposes. The source of information included in this survey was based on the so-called
Stable (Franciscan) Cadastre from the years 1826-1830 and 1837-1843 in Bohemia, re-
spectively 1824-1830 and 1833-1836 in Moravia and Czech Silesia. Its map outputs at
scale 1: 2880 have already provided location correct and factually detailed data on land
use. Since this survey was carried out just before the onset of the main wave of the In-
dustrial Revolution in the Czech lands, the landscape presented by these documents can
be described as the pre-industrial landscape. Its segments, according to the comparison
with the current land use, have been locally preserved in different sized areas and in
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various quality due to the degree of similarity with the template registered in the Stable
Cadastre.

The areas of cultural landscape with a preserved secondary (economic) structure that
arose and developed in the period preceding the formation of industrial society in the
Czech lands.can be considered as a pre-industrial landscape or as a segments of the
pre-industrial landscape. While the primary landscape structure is the natural structure,
it is given by the territorial distribution of homogeneous units with specific relief forms,
rocks, soils, humidity conditions, biota and topoclimate. The secondary landscape struc-
ture is given by the territorial distributiom of various land use forms. Both structures
are in deep interaction. It can be assumed that the pre-industrial landscape, respective-
ly its smaller segments bear the signs of relatively uninterrupted technical, socio-eco-
nomic and cultural development since the Thirty-years-war period, taking into account
local natural conditions and the impact of pre-industrial agricultural innovations. The
preserved areas found themselves on the periphery of the subsequent development for
various reasons and become relics of the secondary landscape structure from the previ-
ous period. Consequently, such territorial segments of varying size and content avoided,
or were only partially affected by socio-economic changes in following times. The na-
tionwide inventory of preserved segments of the pre-industrial landscape has only been
started in the Czech Republic.

The following areas can be considered as pre-industrial landscape segments in the Czech
Republic, as these currently show:

1. asimilar land ownerchip or usage as it was before 1850,
2. asimilar land use structure as it was before 1850,
3. asimilar appearance (view) to that territory as it did in the given past period.

In principle, the “similarity” is that the size, use, shape and location of typical plots of
land have been preserved. Although their specific use varied from site to site within such
parcels, they were merged and split (within the “local size standard”), the overall compo-
sition and mosaic of sub-area utilization in this segment remains unchanged.

CURRENT STATE OF RESEARCH OF THE ANCIENT
LANDSCAPE

The identification and mapping of segments of the pre-industrial landscape is based on
comparing the secondary structure of the landscape (land use) presented on old maps
with current territorial documentation. The procedure is based on visual and contextual
comparison of the ancient and contemporary secondary landscape structure in analogue
or electronic form. In the optimal form the compared materials are available in mutually
matched form (in terms of scale and projection).

Nowadays culturally well developed human society focuses its attention on natural and
cultural, resp. historical heritage. In addition to protected areas and heritage sites, the
industrial heritage is also in the center of interest. While post-industrial landscapes have
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received more attention in the last two decades, landscapes created before the Industrial
Revolution are inventoried and studied relatively less, usually due to the difficult access
to old archival documents.

The increasing rate and scale of landscape changes have been observed in most of Europe
over the last decades (Klijn & Vos, 2000). According to Antrop (2005), the earlier devel-
opment of the European cultural landscape has experienced several interruptions, in-
cluding the disappearance of former “landscapes”. For example, van Eetvelde and Antrop
(2005) recall the devastating transformations of ancient landscape structures. Similarly,
Lipsky (2010) states that the socialist collectivization of agriculture in the Central and
Eastern Europe is a typical example of rapid changes in the landscape, reflecting political
and economic changes in communist society. These “current” breaking transformations
are characterized by the overlapping of the previous landscape structures with new ones.
For example, landscapes of the Middle Ages were in many places gradually (sustaina-
bly) linked to the older landscapes and then integrated with the neighboring landscapes
without extreme step changes in a short time. Many present landscape changes do not
respect a continuation of development. Landscape changes are related to land-use chang-
es, where urban growth is undoubtedly the most important feature (Pacione, 2001). The
urban growth is clearly affecting directly and indirectly changes in the rural landscape,
which, among other things, complicates the landscape management itself (see Brandt
et al., 2001). In a broader sense, the growth of bipolarity in land use can be observed in
contrast to the densely populated urbanized area on the one hand and the abandoned
rural landscape on the other, which in many cases becomes (again) a natural landscape
(Vos & Klijn, 2000). Such landscapes, respectively parts of them that retain their ancient
appearance attract scientific and public attention. The Landscape Convention supports
efforts to inventory different types of landscape, in particular for better management of
the landscape (Council of Europe, 2000). This is also one of the objectives of the project
“The inventory of the pre-industrial landscape of Moravia and ensuring public awareness
of its existence as a cultural heritage” (Kolejka et al., 2018), which is in some sense the
successor of earlier landscape classifications and surveys in a more complex way (com-
pare Antrop & van Eetvelde, 2008; Antrop, 2002; Correia et al., 2002; Somper, 2002),
while other studies have emphasized biodiversity in a changing landscape (at random,
Dramstad et al., 2001; Aalen et al., 1997; Thse, 1996). Also, UNESCO considers segments
of the ancient (old) landscape to be a valuable cultural heritage (e.g. Bandarin, ed., 2009).
Few countries or their regions have so far systematically registered this type of cultural
heritage, e.g. Belgium (van Eetwelde & Antrop, 2005), Great Britain (Bunce et al., 1996),
Slovakia (Slamova & Janc¢ura, 2012; Hresko & Petlus, eds., 2015) and the Netherlands
(Miicher et al., 2003) in the European landscape typology framework. Currently, the eval-
uation processes of the identified ancient landscapes are beginning only, both for the
limited amount of material collected and for the evident novelty of the subject (see van
Eetwelde & Antrop, 2005). Recently completed inventory of segments of the pre-indus-
trial landscape of Moravia is an exceptional case of carrying out a comprehensive inven-
tory of ancient landscapes in countries that have undergone radical changes in land use
changes in the period of industrial society. One of the remarkable regions of Moravia is
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the area of the Jeseniky Mountains and their foothills, where has preserved numerous
segments of the pre-industrial landscape not only due to extreme foothill to high moun-
tain natural conditions, but also social, political and ethnic changes after World War II.

LANDSCAPES OF THE JESENIKY MOUNTAINS AND
THEIR FOOTHILLS

The landscape of the Jeseniky Mountains and its foothills in the northeastern part of the
Czech Republic (Fig. 1) appears to be specific both in (1) the type of preserved segments
of pre-industrial landscape and in their (2) relatively high number and relatively (3) con-
siderable individual sizes. These segments are located in the highest Hercynian moun-
tain ranges of Moravia belonging to the Czech Highlands and Sudeten (Krkonoge-Jese-
niky) system — from west to east: Krdlicky Snéznik Mts. (max. 1423 m), Rychlebské
hory Mts. (max. Mt. Smrk — 1127 m), Hruby Jesenik Mts. (Mt. Pradéd — 1491 m) and
in their foothills - from west to east: Branenska vrchovina Uplands (max. Mt. Jerab -
1003 m), Hrabésicka hornatina highlands (max. Mt. Kamenny vrch — 964 m) as a part of
the Hanu$ovicka vrchovina Uplands, and Nizky Jesenik (max. Slune¢na — 800 m). These
mountains are mostly built by Proterozoic/Paleozoic metamorphites (paragneisses, or-
thogneisses, phyllites, amphibolites) and hard Paleozoic sediments (mudstones, sand-
stones, arkoses, conglomerates, shales). Due to the dissected relief (but with the large
top plateaus) and the relatively cold and humid climate, mostly poor cambisols, often
waterlogged, and podzols with peat islets developed here.

Fig. 1: The historical territory of Moravia (yellow) in the east of the Czech Republic with
the Jeseniky region in the north (brown)

Source: own data processing



(TEACHING) REGIONAL GEOGRAPHY

The vast majority of the detected segments (more than % of the total 87) are in the ele-
vation range (measured according to the geometric centers of the segments) 400-700 m
a.s.l. (see Table 1). More than 15% of them are even at altitudes above 700 m a.s.l. (Fig.
2). This situation is facilitated by rounded ridges and relatively narrow watershed pla-
teaus between deep forested valleys, which are found in all local types of relief (Table 2).
The settlement and agricultural colonization of these areas probably took place already
in the 14th century, although many of the first mention of the villages dates back to the
turn of the 14th and 15th centuries. The colonization of forest mountain areas was dom-
inated by members of the German-speaking population from the territory of present-day
Germany, eventually the Netherlands and the Alps. The result of the colonization efforts
were the so-called linear hide villages with characteristic parralel land parcels running
from the linear built-up area to the edge of the cadastral area.

Tab. 1: The spatial distribution of segments of pre-industrial landscape (PreIL)
in elevation zones in the Jeseniky region

No. Sea elevation (in m) Prell (number) Prell (share in %)
1 201— 300 0 0,00
2 301— 400 5 5,75
3 401- 500 17 19,54
4 501— 600 32 36,78
5 601— 700 19 21,84
6 701— 800 13 14,94
7 801— 900 1 1,15
8 901-1000 0 0,00
9 1000+ 0 0,00
)3 87 100,00

Source: own data peocessing
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Fig. 2: Segments of pre-industrial landscape detected in the Jeseniky region (in the colour
elevation zones)

Source: own data processing

However, it is interesting that even in the first half of the 19th century there were many
(perhaps even most) mountain villages of the region (except for towns) having in addi-
tion to German names and Czech names as well.(Fig. 3). It can be estimated in general
that the villages in higher elevation were more affected by the abandonment of land after
World War II. The municipalities, which were established as mining localities, founded
often later after the agricultural colonization, faced a particularly intense decline of their
population, since their supplementary agriculture was localized to extreme slope and soil
conditions and played a secondary role in the municipality’s economy in times of pros-
perous ore mining. The segments of the pre-industrial landscape in these municipalities
face intensive reforestation, both spontaneously by natural succession and purposeful
afforestation. Originally extensive agricultural areas of arable land and pastures are cur-
rently covered by forest and are therefore not registered as segments of the pre-industrial
landscape.
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Fig. 3: Names of municipalities in the Jeseniky region on title pages of imperial prints of
the Stable Cadastre from the 1830s.

Source: maps Moravsky zemsky archiv, own data processing

An interesting role in the current territorial distribution of segments of the pre-indus-
trial landscape plays the type of relief in terms of vertical dissection (Table 2). As it is
generally an elevated high mountain area, there is a very dissected relief. The differen-
tiation of relief by river valleys reached the highest intensity in the uplands and moun-
tains, while in the hilly lands remained extensive plateaus and areas of slightly undulated
terrain separated by systems of deep valleys (Fig. 4). The territory in a more dissected
relief of uplands and mountains, or large valleys in otherwise flat surrounding terrain
thus especially resisted the post-war settlement and collectivization of the land. These
dissected territories account for 74.58% of the Jeseniky region, but 94.81% of all iden-
tified segments of the pre-industrial landscape. This ratio is especially significant in the
uplands, where almost 2/3 of the identified segments account for approximately 1/3 of
the region’s territory. On the other hand, plateaus and hilly lands make up 22.11% of the
region, but only 3.06% of all identified segments. Obviously, the vertical dissection of the
relief led favorably to the preservation of the ancient landscape structure. Due to more
complex natural conditions, it was not subject to pressure on land consolidation after
abandoning their agricultural use.
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Tab. 2: Results of analysis of territorial distribution of pre-industrial landscape
segments in relief types of Jeseniky region

No. typ of relief % PrelK (n) PrelK (%)
1  mountains 20,28 31 27,65
2 upland 37,54 69 59,86
3 hillyland 15,91 10 3,03
4 plateau 6,20 3 0,03
5 plain 2,28 5 0,82
6 valley 16,76 14 7,30
7  escarpment 1,01 2 1,31
8 inclined foothills 0,02 0 0
Y total 100,00 134 100,00

Source: own data processing

Also regionally (see Table 3), it is clear that most segments of the pre-industrial land-
scape are concentrated in the foothills of higher mountain ranges, albeit rather in the
contact area between foothills and mountains at higher altitudes (Figure 5). Most of the
preserved remnants of the ancient landscape remained in the northwest end of the re-
gion, peripheral in terms of location (at the state border), as well as of economy and
population (relatively far from large cities and key roads in areas with low population
density). Many of 87 identified segments are also divided into more parts (totally134)
into different types of relief by their natural borders (Table 2).
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Fig. 4: Location of segments of pre-industrial landscape in relief types in Jeseniky region.

Source: own data processing

In the foothills of the Branenskd vrchovina and Hrabésick4 hornatina regions, more than
50% of the identified segments of pre-industrial landscape (50.76%) are concentrated.
Together with Nizky Jesenik it is a total of 72.89%. Among other mountain assifs, Hruby
Jesenik Mts.only show a significant number of segments (almost 25%). A number of seg-
ments are shared together by mountains with foothills (this way 104 fragments origint-
ed). Hruby Jesenik Mts. have a central location in the region, while the Rychlebské hory
Mts. and Kralicky Snéznik Mts. represent an extreme periphery. The valleys of Hruby
Jesenik are open to economic influences from the south, and therefore the abandonment
of agricultural land and afforestation has not reached the dimensions known in cadastres
further to the northwest, although the arable land conversion to grassland is at the same
level.
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Tab. 3: Results of analysis of territorial distribution of pre-industrial landscape
segments in individual mountains and foothills of the Jeseniky region

No. Sub-region Share (in %) PrelK (number) PrelK (share in %)
1 Kralicky Snéznik 2,34 1 0,52
2 Rychlebské hory 2,55 5 1,62
3 Hruby Jesenik 15,42 24 24,97
4 Branenska vrchovina 19,15 31 34,14
5 Hrabésicka hornatina 6,83 10 16,62
6  Nizky Jesenik 53,71 33 22,13
>  total 100,00 104 100,00

Source: own data processing

Fig. 5: Position of segments of pre-industrial landscape in sub-regions of the Jeseniky re-
gion.

Source: Landscape Atlas of Czech Republic, modified
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The local configuration of the relief greatly influenced the layout of the land of linear hide
villages, where each farmstead was followed by an elongated plot (Fig. 6). There are basi-
cally three types of land arrangement with regard to the slope of the relief.

Fig. 6: Types of land organisation in linear hide villages of the Jesenik regions in well-pre-
served segments of pre-industrial landscape (Legenf: 1 - forests, 2 — shrubs, 3 - meadows
and pastures, 4 - forest nurseries, 5 — orchards, 6 — arable land, 7 - abandoned areas. 8 -
urban areas with buildings and gardens, 9 - isolated buildings, 10 - roads, arrows indicate
the down slope direction.

Source: Own data processing.

The land to the northwest of the village Brevenec is are still mostly horizontally arranged
along the contour lines (between 320-400 m a.s.l.) on the marginal slope of Nizky Jesenik
Uplaands above the fertile plains of the Hornomoravsky tval lowland. The upper part of
the village is in a narrow valley, while the lower part is already in the plain. The plots are
arranged perpendicularly to the longitudinal axis of the village.

Sobotin municipality located in the deep valley of Hruby Jesenik Mts. about 10 km
northeast of the district centre Sumperk shows a large landscape segment with preserved
pre-industrial structure of the land use on slopes (between 450-670 m a.s.l.) to the east
from the village. The plots are arranged perpendicularly to the longitudinal axis of the
development, but downhill along the slope. Such character of land organisation has a rel-
atively large number of segments of the pre-industrial landscape in the Jeseniky region.

The Hartikov settlement, now part of the village of Busin, is situated on the western slope
of a long round ridge extending from the Mt. Kamenec (912 m) to the southeast to the
Morava River, about 10 km west of Sumperk. Due to its location in the shallow dish-shaped
end of a small valley with plots reaching up to the watershed (between 500-630 m a.s.1.),
the land arrangement is significantly influenced by the local relief in the preserved segment
of pre-industrial landscape. The parcelling takes the form of a fan converging from the sides
of the arches into the center. The plots comming downbhill from the watershed lead straight
to the edge of the village, where they suddenly turn to the center of the village. Such an
arrangement of land is typical for municipalities located bear-by flat ridge tops.
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CONCLUSION

Preserved segments of pre-industrial landscape of the Jeseniky region mostly corre-
spond to the type of so-called linear hide colonization villages, whether they were inhab-
ited by Czech or German ethnic groups or both together. They document representative
examples of the natural and cultural heritage of the region. In contrast to the original ag-
ricultural use with the predominance of arable land, grasslands of meadows and pastures
dominate at present. Once narrow edges are highlighted by tree or shrub lines. The main
degrading factor of the original land use structure is spontaneous or organised afforesta-
tion. This leads to a gradual change in the landscape from mountain farming to mountain
woodland. Afforestation is particularly striking in the less accessible peripheries of cadas-
tral areas, distant from local economic centers. Narrow parallel parcel merging into larger
units is (rather was) common if there were only dran edges between the original fields. At
present, the tree or shrub lines on edges are often cut by punching transverse passages
for agricultural machinery and for cattle herds, or for conducting the electricity lines.

Although a considerable part of the identified segments of the pre-industrial landscape of
the Jeseniky region is already subject to some conservation attention within the Jeseniky
PLA, most of them (and often well preserved) remain out of reach of the nature and land-
scape conservation authorities. The protection and care of the old structures of the local
mountain cultural landscape would be particularly beneficial for the local public and the
businessmen to be aware that it is an interesting historical heritage typical of the region,
which could, if not already is, surely constitute an extraordinary attraction in the future
for visitors. In the relatively less favorable conditions for the development in the foot-
hills (mountain areas are already overloaded by intensive winter and summer recreation
now), the preserved segments of the pre-industrial landscape can represent a significant
tourist potential, the romantic and harsh environment for historical movies or contem-
porary scenarios. Then only specially selected most valuable representative segments of
the ancient cultural landscape could enjoy a legislative protection.
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Shrnuti

V soucasné dobé kultivovana lidskd spole¢nost zaméfuje svoji pozornost na ptirodni
a kulturni, resp. historické dédictvi. Vedle chrdnénych tizemi a pamatkovych objektt se
do centra zdjmu dostava rovnéz pramyslové dédictvi. Ponékud stranou zistava zachovala
bézna (nikoliv parkovni) kulturni krajina z doby pted priimyslovou revoluci. V CR neexis-
tuje pokryvnd inventarizace segmenti pfedindustridlni krajiny a ani inicidlni naznaky
jeji ochrany, resp. regulovaného managementu. Kolektivizace zemédélstvi a zestatnéni
lestt v obdobi redlného socialismu vedlo ke spojovani pozemku drobnych vlastnikid do
rozsahlych homogennich ploch, které zcela piekryly staleti formovanou pestrou mozai-
ku poli, luk a lest. Privatizace pidy po ekonomickych a politickych zméndach v byvalém
Ceskoslovensku po roce 1990 trend spojovani pozemki jesté zesilila. Drobné parcely ze-
médélskych kultur jsou tak v soucasné krajiné vzacnosti a stavaji se pfedmétem zajmu
statni ochrany ptirody, krajiny a Zivotniho prostfedi. Sou¢asné se o takové areély zajima
mistni administrativa jako o atraktivni turisticky objekt, ktery muze do lokalit prildkat
navitévniky. Na historickém tzemi Moravy (vychodni 1/3 tzemi CR) byla po jednotli-
vych katastralnich uzemich provedena regionalni inventarizace ploch se zachovalou sta-
robylou strukturou vyuziti ploch (nejen drobna parcelace, ale i lechtické velkostatky na
zemédélské a lesni ptidé) z doby pied hlavni vinou priimyslové revoluce na Moravé, tedy
pfed rokem 1850. Kazd4 lokalita byla posuzovéana z 10 hledisek. Vsechny lokality byly
vlozeny do geodatabaze GIS a provedena jejich mnohoparametrickd analyza za ucelem
odhadu moznosti zdkonitosti jejich prostorového vyskytu. Vlastni geodatabaze je také
urtitym svédectvim jejich sou¢asného stavu a miry ohrozeni. Lokality jsou stéle podrobo-
vany ekonomickému tlaku na spojovani pozemki a jejich velkoplosné vyuziti. Jejich exis-
tence do budoucna je ohrozena a kazdoro¢né jich ubyva. V ptispévku jsou demonstrovany
vysledky inventarizace, dokumentace a hodnoceni zjisténych segmenti pfedindustridlni
krajiny Moravy na ptikladu regionu Jeseniky.
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Abstract: With regard to surprising results of Parliamentary elections in Slovakia
their geographic dimension is also important. The aim of this article
is to analyze the milieu of elections and the subsequent spatial differ-
entiation of the results of the 8 parties which were successful to enter
the Parliament. Election data were processed via the diversification of
election preferences, the identification of areas of election support and
correlation analysis by means of which the mutual cohesion of individual
parties election results was studied. We found out that within the diver-
sification of election preferences the one party dominance - the winning
SMER - SD (40 out of Slovakia’s 79 districts) — prevails. Further we have
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INTRODUCTION

This has been already the seventh occasion in the era of independent Slovakia, when in
March 2016 the Slovak citizens voted for their representatives to the national parlia-
ment. Taking into account the possible extension of the Direction — Social Democracy’s
(SMER - socidlna demokracia, SMER-SD) ,hegemony*“ we also witnessed electors‘ mo-
bilization (voter turnout almost 60%) and the results of these elections can be labeled
as surprising. Exactly for this reason the interpretation of the elections results from the
viewpoint of geography is very important.

The aim of this article is to give a brief analysis of electoral political parties which passed
the system, milieu of elections and consequently a detailed spatial differentiation of
the results of 8 political parties which met the requirement of passing the 5% election
threshold in order to advance into the Parliament. The individual districts’ election data
were processed via the diversification of election preferences, the identification of areas
of election support and correlation analysis by means of which the mutual cohesion of
individual parties election results was explored.

ELECTION SYSTEM

At the elections into the National Council of the Slovak Republic (Narodna rada Slov-
enskej Republiky), the proportional representation system is applied as it is in majority
of European countries whereby there is a 4-year election term in a single multi-member
constituency. New election rules valid as of 1st of July 2015 have not caused significant
changes in the election system of Slovakia. These changes modify election rules and the
election campaign (e.g. they set limits of financing election campaign, moratorium on
leading the election campaign, moratorium on disclosing of election surveys etc.) (Coll.
of Laws, 2016a, 2016b).

Voters can choose one of the nominated political parties, movements and coalitions. Via
preferential voting they can choose up to 4 politicians from the so called bonded can-
didate list. Identical system issued in election system of countries e.g. Greece, Norway,
and Czechia etc. Each party must cross the 5% threshold to gain seats, and this barrier is
slightly higher for coalitions (Spa¢, 2014). The votes are redistributed via Hagenbach-Bis-
choff quota, meaning the number of mandates is redistributed according to the acquired
number of votes received by the nominated political parties. There are 150 seats in the
unicameral Parliament. As the constituency in the Parliamentary elections is the whole
state, the mandates are divided only in one scrutiny (Horvéth, 2004).

ELECTION MILIEU

The election atmosphere in Slovakia was influenced by early national elections in 2012,
when the voters gave unequivocal support to SMER-SD.

After a series of unsuccessful albeit formal attempts to create a coalition the represent-
atives of SMER-SD having reached a result of 44.41% decided to create a unicolor gov-
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ernment, first unicolor government after the velvet revolution of 1989. Thus a concen-
tration of power occurred on the state level (majority in the Parliament and uncolored
government). SMER-SD also scored successfully on the regional and local levels.

Massive success of SMER-SD in the elections had had an influence on the gradation of frac-
turing of the Slovak right-wing (conservative and Christian) parties following 2012. These
parties represented by Christian Democratic Movement, (Krestanskodemokratické hnutie
KDH), Ordinary People and Independent Personalities (Oby¢ajni ludia a nezavislé osob-
nosti, OLaNO), Bridge (MOST-HID), Freedom and Solidarity (Sloboda a solidarita, SaS)
and Slovak Democratic and Christian Union — Democratic Party (Slovenskd demokratickd
akrestanska tinia — Demokraticka strana SDKU-DS) kept constantly fragmenting and loos-
ing deputies in the Parliament. These deputies then founded new political parties or joined
other right-wing parties. This resulted then among others into the presence of new political
parties in the Parliament which actually did not take part in the early national elections
of 2012. These parties include: Up! (Skok!), Chance (Sanca), #Net (#SIET), NOVA, Slovak
Democrats — Ludo Kanik (Demokrati Slovenska — Ludo Kanik. In general the right-wing
parties performed patchy and were unable to form a counterweight to SMER-SD.

From the point of view of foreign politics the uncolored government of SMER-SD ad-
joined to the European mainstream lines of which the party abandoned only after the
reactions to the EU migration policy in 2015 by refusing the EU quotas on migrant reset-
tlement (Haughton, Deegan-Krause, 2016).

Between 2012 and 2016 Slovakia has classified itself to the EU countries with the high-
est economic growth, whereby e.g. Slovakia’s GDP has increased by 3.5% (European
Commission, 2016). The government noted success by increasing incomes, decreasing
tax leakage, decreasing the unemployment rate as well as decreasing the state budget
deficit. Slovakia remained attractive to the foreign investors which can be illustrated by
the announcement of the government in the December 2015 about an arrival of a great
investor to Slovakia, Jaguar-Land Rover, being already the fourth automotive company
to have settled in Slovakia. Satisfactory economic situation has an influence on introduc-
tion of so - called social packages (e.g. a lower tax rate on certain goods, free trains for
certain groups of inhabitants, increase of maternal leave allowance, increase of minimal
salary, subsidy to ski excursions, contribution to heat cladding etc.) which were seen as
populistic and controversial by the political opposition. Despite its dominance the gov-
ernment did not resolve to perform reforms in education system and health care. The pe-
riod of SMER-SD government was also marked by several corruption affairs (overpriced
orders in public competitions) and clientelism (case Vahostav).

The election campaign started on the day of their announcement i.e. 12. 11.2015. 23
political parties and movements took part in election representing the second largest
number of political subjects taking part in general election. These political parties rep-
resent a whole ideological spectrum ranging from far-left represented by Communist
Party of Slovakia (Komunistick4 strana Slovenska, KSS) and RESISTANCE - labor party
(VZDOR - strana prace) to the far-right from Kotleba’s Party — People’s Party — Our Slo-
vakia (Ludova strana — Nase Slovensko, .S — Nase Slovensko).
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Within the themes of the election campaign the topic of migration dominated reflecting
the situation in Europe. It was a crucial topic for SMER-SD in particular. It is coming out
of the mainly refusing attitude of Slovak society towards the redistribution of refugees
and to the migration crisis itself respectively. The government of Robert Fico held a clear
and refusing stand-point to the question of redistribution of refugees and to the migra-
tion crisis itself.

SMER-SD proclaimed itself into the role of the only ,protector of Slovakia against the
migrants, which according to its representatives no opposition party could guarantee. On
the contrary, in political debates the representation of SMER-SD warned that a possible
rightist government will be helpful in the question of accepting the migrants to Slovakia.
Protesting teachers and multiple resignations of health staff both dissatisfied with the
state of and in their resorts has muted the topic of refugees’ redistribution. The party in
power — SMER-SD was unable to react promptly to these events which later proved to be
one of the key moments during election campaign.

Next theme of election campaign was an attempt of SMER-SD to discredit the lead-
er of OLaNO party which point-blank called attention to corruption and clientelism of
SMER-SD. At this attempt the Slovak PM used confident data — records of tax inspection
of OLaNO party leader I. Matovi¢ which he could not get access to legally (Krbatov4, 2016).

Election campaign of opposition parties was waged in spirit of two basic premises. The
first one was an effort of securing their entrance to Parliament. The conservative and
Christian parties performed solely as competitors within the right scope of the political
spectrum. All these activities confirmed the inability of Slovak right to create a united al-
ternative against the government of SMER-SD. The other premise of Slovak right parties
was their restriction to the possible coalition cooperation with SMER-SD. This delimita-
tion, however, was of a different intensity whereby explicit refusal of cooperation with
SMER-SD was declared only by SaS and OLaNO a NOVA which created a coalition prior
to the elections.

Thus the general parliamentary elections were supposed to present an answer to the
question, whether the government of SMER-SD which was responsible for both positives
and negatives is going to sustain, or whether there is going to be a political restart of
Slovak right parties.

DATA AND METHODOLOGY

The data provided by the Slovak Statistical Office relating to the 2016 general elections
to the National Council of Slovak republic were the entry data for the analysis of spatial
differentiation of elections results of political parties and their election behavior (Slovak
Statistical Office, 2016). The basic spatial application unit were districts due to the avail-
ability of their statistical data which we can, according to Madlenidk (2010) consider for
political regions on a sub-state level.

In this study we applied three methods standardly used in political geography. To eval-
uate election preferences we chose the method of their diversification in which the ra-
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tio of election gains of the competing political parties in individual regions is explored.
To be more precised we aimed to identify the status of the dominant political party or
dominant political parties respectively in relation to the gain of other partaking political
subjects. In accordance with Madleniak (2012), we have identified three typologically dif-
ferent regions based on establishing the degree of diversification of election preferences:

regions with dominant position of one political subject, the election gain of which mark-
edly exceeds the gains of other parties,

regions with dominant position of two political parties the election gains of which are
mutually relatively equal, however the gains of the rest of the partaking political subjects
are significantly lower, these are so called regions with polarized election behavior,

regions in which the electorate base is relatively equally divided among several compet-
ing parties, where the differences of election gains are not significant — we refer to these
regions as to the regions with fragmented election preferences.

For the purpose of identification or on the contrary for the purpose of excluding the
dominance of one political subject in the given region we used the index of dominance as
defined by Kowalski and Sleszyr’lski (2000) as follows:

Amax (Amax_Bmax)
ID = , where

(Amax)z

ID represents the index of dominance, Amax the relative number of votes given over to
the party with the highest sum of votes in the given region and Bmax the relative num-
ber of votes given over to the party with the second highest sum of votes in the region
in question

We can refer to a region as to a region with dominant position of one political subject
only if the following condition is met 30% <Amax> 133% Bmax. It is precisely this con-
dition which causes, that the index of dominance receives values in the range from 0.25
which is a minimal dominance of the winning political party to 1, which is a value repre-
senting a maximal dominance of a political subject in the region in question. A political
party with such an index would obtain 100% of valid votes in the region. Within the
given index we set up 3 categories, which are going to help us to establish the degree of
dominance more precisely:

- low degree of dominance (0,25-0,449),
- medium degree of dominance (0,45-0,649),
- high degree of dominance (0,65 and more).

As presented by Plegiv¢ak (2013), if in the selected region no dominance of one political
party emerges, in this case it is rational to consider the existence of a polarized formula
of election behavior. This election behavior can be identified in terms of above mentioned
authors as follows:



(TEACHING) REGIONAL GEOGRAPHY

Amax + Bmax + Bmax _ CminXDmin
100 Amax 2(Amax*Bmax)

, where

p=

ID represents the index of dominance, A, the relative number of votes given over to the
party with the highest sum of votes in the given region, By, the relative number of votes
given over to the party with the second highest sum of votes in the region in question,
Cmin the relative number of votes given over to the party with the third highest sum of
votes in the region in question and Dmin the relative number of votes given over to the
party with the fourth highest sum of votes in the region in question. We can speak about
polarized formula of election preferences if the following condition is met 60% — Bpax
< Apax < 2Bmax — Crin-

If in the studied region in case of evaluating of the mutual ratio of elections gains of po-
litical subjects neither dominance nor polarization of election support is confirmed then
we speak about fragmented formula of election behavior of its inhabitants.

Electoral geography uses several methods to analyze inherent laws of regional lay-out
of political parties support. For our needs we have chosen generally accepted method
of identification of the area of electoral support by Jehli¢cka and Sykora (1991), which
was also used in works of Sz6llosz (2006), Madlenidk (2012), Mikus (2014) and others. It
is a combination of relative data of the level of electoral support with the figures of real
number of votes in individual regions, by which the disadvantages connected to unilat-
eral usage of either relative or absolute data is partially removed. Regions are listed in
a descent manner according to the relative value of electoral support for a given political
party.

According to this sequence, presenting the decrease of the intensity of electoral support,
the absolute numbers of votes for a given political party are added up in a cumulative
manner. Regions, which are according to cumulated relative ratio in the first quarter of
the total number of votes of a political party represent a core of electoral support area.
For regions which are located in the band of 25 to 50% we use a term periphery of elec-
toral support area. This category also includes regions which are outside its boundary
especially in case if the cumulative addition of votes of a given category was — after in-
clusion of this region was closer to the set limit than when this region was not included.
Regions which are not part of the aforementioned intervals can be considered to be areas
which are — from the point of importance of electoral support of a certain political sub-
ject — irrelevant.

For the study of mutual interconnection of election gains of individual political parties
within parliamentary elections the correlation analysis was used, to be more precise
Pearson’s correlation coefficient. Positive correlation coefficient between two compared
parties signifies a similar type of voters, being addressed by the two parties. A negative
coefficient, on the other hand notes to a relation when the parties compared are usually
on the opposite ends of some conflict lines and usually their voters are in confronta-
tional mood with the other party, The figure of Pearson’s correlation coefficient points
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to a strength of mutual coherence or mutual difference of parties. Where the Pearson’s
correlation coefficient in the mutual relation is close to 0, there is no significant relation
between the voters of political parties. On the contrary, where the figures are approach-
ing 1 (or -1 respectively), we can observe either a positive or negative bonding between
the voters of political parties.

ELECTION RESULTS

2 648 184 of qualified voters partook in the general elections in March 2016, which
represents an election turnout of 59.82%. 8 parties crossed the 5% threshold and thus
gained seat in the National Council.

SMER-SD - has won for the third time in the history of Slovakia’s Parliamentary elections.
28.28% of the electorate has voted for it (737,481 votes), however the opinion polls were
suggesting results close to 35%. In comparison with the 2012 election results however
the winning SMER-SD booked a loss of almost 400 thousand votes, which meant that
the next step of the party was going to be looking for coalition partners despite the fact
that some parties had had refused coalition cooperation with SMER-SD. The reasons for
the losses of SMER-SD in 2016 elections can be explained by the fact that all corruption
cases were solely SMER-SD’s cases since it was the only political party that had created
government. The party was also unable to satisfy the expectations of its voters in social
issues and towards the end of its governing period it reacted arrogantly against strikes of
teachers and health personnel. SMER-SD won in 70 out of 79 districts of Slovakia with
the exception of districts with Hungarian population as well as district of Senec Kosice
I. and the districts of the capital city Bratislava which witnessed a return to conservative
and liberal formula in sense of Madlendk (2012).

The results of parliamentary elections confirmed the crisis of centre-right parties. The
most successful centre-right party scoring 12.1% is became the liberal SaS party. Its suc-
cess could be ascribed to its position of an outsider at the beginning of the campaign as
confirmed by the election polls. Behind its election success is a strict rejection of coop-
eration with SMER-SD as well as anti-migrant rhetorics and criticism of EU. The voters
were also attracted by its campaign on the social network. SaS party profited from the
inability of MOST-HID, KDH and #SIET to such an extent that the voters forgave SaS$ its
position and role leading to resignation of their own government in 2011 or their failure
to fulfill several promises including the promotion of gay rights and decriminalization of
marihuana.

The coalition OLaNO - NOVA convinced 11.02% voters by the anti-corruption image
and policy based upon criticism of SMER-SD and unambiguous refusal of post-election
cooperation with SMER-SD.

Slovak National Party (Slovenskad narodna strana, SNS) has returned to the Parliament
after receiving votes of 8.64% of voters. The reform of the SNS and the reduction of
nationalistic rhetorics has had a positive effect on its voters. SNS has not abandoned its
critical view on EU and NATO.
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The biggest surprise of these elections is the huge success of the radical right-wing party
Kotleba — I'S Nase Slovensko, which attracted more than 200 000 voters (8.04%) thus
proceeding its successful performance at the Elections to the bodies of self-governing
regions of Banska Bystrica region in 2013. In the Parliamentary elections it exploited the
frustration of great many voters, who by voting for Kotleba, expressed radical protest
against the standard political parties, which were dividing the power in state by means
of democratic elections.

The disappointment with the work of standard political parties was also exploited by
the youngest political subject of the political stage — the WE ARE FAMILY - Boris Kollar
(SME RODINA - Boris Kollar, SME RODINA) movement which has surprisingly gained
6.62%. This movement attracted the voters above all by its anti-migration rhetorics. Fur-
thermore, the movement presented itself as a subject of a protest against all of political
parties which was documented by their election slogan: ,I do not vote for politicians,
I vote for Boris!“.

Civil Party which aims to join the nationalities with the majoritarian population of Slo-
vakia, MOST-HID entered the Parliament with almost identical election result as it had
gained four years earlier. The reasons of election loss of the MOST-HID party could pos-
sibly be its milder reaction to migration crisis and shift of some of its previous voters
to other parties oriented on Hungarian minority e.g. Party of Hungarian Community
(Strana madarskej komunity — Magyar K6z6sség Partja, SMK-MKP).

#SIET was supposed to become a leader of opposition parties at least that is what the
election polls were signalizing. These suppositions were also confirmed by the result of
the party’s leader R. Prochdzka who got 24% support the year before at the presidential
elections of 2015. It is also for this reason that that its gain of 5.6% is perceived as disap-
pointment. This result was marked by the party leader’s ambiguous comments regarding
possible future cooperation with SMER-SD.

The voters did not nominate into the Parliament standard conservative parties KDH
a SDKU-DS which just confirmed the destruction of Slovak center-right parties.

DIVERSIFICATION OF ELECTION PREFERENCES

The results of democratic elections into the Slovak Parliament gave us an opportunity to
outline regions with dominance of one political party as well as regions with fragmented
and/or polarized formulas of behavior using the method of diversification of election
preferences.

The biggest representation has regions with dominance of one political party (Fig. 1).
We identified this type in case of 41 districts. In 40 districts the winning SMER-SD has
dominated and only in district of Komarno SMK-MKP - an outside the Parliament party
founded on the nationality principle dominated. We further divided these regions with
the dominance of one political party into regions with high, medium and low degree of
dominance.
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High degree of dominance of SMER-SD shows two regions of Slovakia — one in the NW
of Slovakia, the other in the East. Three districts: Gelnica, Stara luboviia a Cadca in total
of 17 districts are isolated outside the mentioned regions. We identified medium degree
of dominance of SMER-SD in districts located in the western, north-western, central and
eastern parts of Slovakia. In total the medium degree of dominance was identified in 21
districts. A low degree of dominance was identified in three districts. Two in favour of
SMER-SD Tren¢in and Krupina. District Komarno is a district with a low dominance of
SMK-MKP party.

We identified polarized election behavior only in the district of Dunajska Streda where
the voters preferred SMK-MKP and MOST-HID parties, which are traditionally favoured
by the Hungarian minority.

Fig. 1: Regions of Slovakia according to diversification of election preferences.

Source: according to Slovak Statistical Office, 2016, processed by authors.

Using the method of diversification of election preferences we have also identified a re-
gion with fragmented electoral formula. This region is made up of 37 districts of Slovakia.
The reason of fragmented electoral formula is a fragmentation of Slovak central and con-
servative parties in districts of western Slovakia and in six districts with regional cities
where voters traditionally favor central and conservative parties. In the other regions of
Slovakia the fragmented electoral formula is a result of the conflict between right and left
parties of the political spectrum.
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IDENTIFICATION OF THE AREAS OF POLITICAL
PARTIES ELECTORAL SUPPORT

The area of electoral support of the winning party SMER-SD is with its rate the biggest.
It represents 39 districts out of which the superelectoral i.e. creating the core of the sup-
port are 21 districts (Fig. 2).

Three regions of coherent support of SMER-SD party can be identified on the map. The
first one runs along the border with Czech Republic from the district of Senica, across the
district of central PovaZie and Kysuce. The region extends in southern east direction to
Ponitrie with tips to the region of Turiec and Pohronie respectively. Within this region,
10 districts represent superelectoral districts. These areas naturaly incline to parties of
the left with a strong leader who offers social securities. In the past these values were
represented by (Party of the Democratic Left (Strana demokratickej lavice, SDI), Move-
ment for democratic Slovakia (Hnutie za demokratické Slovensko, HZDS) and at present
by SMER-SD. In case of Povazie, since 1989 these are the districts which have undergone
a transformation along with its negative impact mainly in the machinery industry (i.e.
high unemployment rate). These districts have rural character with a high ratio of worker
professions which naturally incline to left values. Guarantees of social securities present-
ed by SMER-SD triggered a formation of superelectoral region in Ponitrie in which it is
necessary to give notice to district Prievidza. In this district the party gained the second
highest number of votes. This is a typical mining region with state donation for mining,
continuity of which was promised precisely by SMER-SD.

The inclination to left parties and to social programme is a reason for forming of an-
other region of electoral support of SMER-SD. It is located in the northeastern tip of
eastern Slovakia. It is created by 8 superelectoral regions of Lower and Upper Zemplin,
north of Sari and a part of Zamagurie region. The historical preference of parties of
the left can be documented, among others, by the victory of KSS (Komunistickej strany
Slovenska/ Communist Party of Slovakia) in the district of Medzilaborce in the par-
liamentary elections of 2002. Four years later it was precisely in this district where
SMER-SD, after profiling itself as a left party with a strong leader, gained its best elec-
tion result.

The smallest region of electoral support of SMER-SD is the region in central Slovakia.
It is formed by 3 districts, out of which Poltar and Detva we filed into the region of su-
perelectoral support of the party. Along with district of Brezno these districts represent
districts which copy rather hardly with the changed situation connected to the transition
of Slovakia to market economy. This again is responsible for the preference of left par-
ties’ offering social securities. The same reasoning applies to the isolated superelectoral
district of Gelnica.

Area of election support of liberal party SaS (Fig. 2) is formed by 19 districts out of which
6 districts are superelectoral. These are bound to the highly urbanized parts of western
Slovakia. Voters in these districts prefer liberal and conservative values respectively. Sim-
ilar values are also preferred by voters of the town district of Kogice — the only election
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region of SaS party in eastern Slovakia. The remaining areas of electoral support are con-
nected to the electorate with traditionally right election formula. The party has profited
in these regions mainly due to the crisis which plagued the standardly preferred parties
SDKU-DS and KDH.

Mostly with its anti-corruption rhetoric the Slovak electorate delegated the OLaNO-NO-
VA (Fig. 2) coalition of parties into the parliament. From the viewpoint of transforma-
tion of election results of this coalition we identified three regions of election support.
First region is located in the western Slovakia and is formed by 13 districts, which with
exception of districts Skalica and Tren¢in create a homogenous area. Within them the su-
perelectorate regions are the town districts of Bratislava I., III. and IV., which documents
the traditionally central-right orientation of electorate of metropolitan city. The districts
of Trnava, Pezinok, Pie§tany and Skalica, also belong to category of superelectorate re-
gions where voters prefer central-right parties.

The second region of electoral support was identified in the central and northern parts of
Slovakia. It is formed by 6 districts out of which the district of Tvrdosin is superelectoral.
This fact documents a correction of election formula of the electorate of this district,
since the districts of Oravaregion, (where the district of Tvrdosin belongs) traditionally
identifies itself with conservative, christian values.

The last election region of this party we identified in eastern Slovakia. It is created from 7
districts, out of which 4 town districts of Kogice and Pre§ov with strong urban influence
are superelectorate districts. It is possible to confirm the preference of liberal parties in
metropolitan cities in this case as well Krivy (2000).

From the viewpoint of spatial analysis of parliamentary elections has SNS (Fig. 3) being
historically the oldest political subject in Slovakia 2 compact regions of support. The larg-
est region consists of 30 districts, of which 16 are superelectoral. It is connected to north-

western and central Slovakia with the exception of Banska Bystrica. This is an ethnically
homogenous region, whose voters on historical basis manifest in elections as well their
attitude to Slovak nationality. In this region the SNS acquired 45.6% of all of its votes.
The second region of electoral support from the point of view of rate as well as area is lo-
cated in the northeast Slovakia. It is formed of 6 districts out of which the 2 easternmost
districts of Slovakia Snina and Sobrance we identified as superelectoral. This region had
profiled itself in the previous elections despite the fact that majority of its voters incline
traditionally to left parties.

Rather surprisingly the far-right extremist party LS Nase Slovensko (Fig. 3) has made
it to the Parliament as well. The party presented its dismissive stand-point to Roma ques-
tion and it also promotes the exit of Slovakia from the EU and NATO. Regions of elec-
tion support of this party are 39 districts in total. These are mainly concentrated in the
central and eastern Slovakia. In the north of central Slovakia a distinct superelectorate
region emerged formed by 7 districts. In these districts the voters are traditionally very
perceptive to emphasising of national and christian values, which were presented in the
program of this party. Another pillar that helped the party was a populistic solution of
social problems, which could have addressed a lot of unemployed in these districts. The
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national, christian and social motive had been already once used successfully in this re-
gion by Hlinka’s Party in 1935.

The second superelectoral region is located in the south of central Slovakia. It is an area
where the party has booked its first election success. In the elections of 2013 for the post
of the chairman of Banska Bystrica Self-governing region the leader of the party Kotleba
won. The mentioned superelectoral region is made up of 9districts which share in com-
mon a substantial unemployment rate caused by the reluctance of finding a solution to
the slow decrease of the machinery including weapon) industry as well as the abolition
of the agricultural cooperatives following 1989. Inhabitants of the region in question be-
long to the poorest in Slovakia is seeking a new leader since they have until then strongly
supported R. Fico of SMER-SD has neglected these districts.

As strong, horseshoe-like region of electoral support formed in the east of Slovakia and
is formed of 11 districts out of which the districts of Stara Luboviia, Kezmarok, Poprad,
Gelnica a Vranov nad Toplou are regions of superelectoral support. Again, these are
low-income regions with a slightly more significant number of Roma minority.

From the viewpoint of spatial analysis of parliamentary elections one of the youngest
o political subjects (established only 6 months prior the election) SME RODINA
(Fig. 3 has got 2 more significant regions of election support. The first one is localized in
western Slovakia (formed of 12 superelectorate districts) and the second one in eastern
Slovakia in town districts of Kosice and Kosice — okolie with 3 superelectorate districts.
Both of the regions have a compact character. Three districts — Zvolen, Liptovsky Mikulas
a Spisska Nova Ves - located in isolation have an attribute of periphery of election sup-
port where the support of the party can be ascribed to the voters in towns.

MOST-HID (Fig. 4) is a party the aim of which is to defend the interests of the state-form-
ing nation and of the Hungarian ethnic minority living in Slovakia. Based on the election
results of the party we identified a region of electoral support formed of 12 districts
in the south of Slovakia (arithmetically the smallest representation out of all parties).
The superelectoral region is formed of 4 districts in the southwest Slovakia. The election
periphery of this party is represented by 8 districts all of which, apart for some minor
exceptions, stretches through the districts on the Slovak - Hungarian border. The results
of MOST-HID the leader of which is Béla Bugr, originally a representative of Hungari-
an minority in Slovakia, confirm the traditional election formula of the voters from the
districts with significant presence of Hungarian minority, since regions of support copy
districts with distinctive presence of Hungarian minority. For MOST-HID to get into Par-
liament it is important to note the fact that by their moderate politics they manage to
address a portion of conservative right voters of other districts, even though these dis-
tricts did not make it into regions of election support.

The last political party which crossed the 5% threshold is #SIET, which was running in
the elections for the first time. From fig. 4 we can identify 4 more compact regions of
election support of the party and one individual district — Skalica. As for the number of
addressed voters, there are two almost identical regions: Bratislava’s region and a region
in east Slovakia. In each of these regions the party gained 15% or its votes. In Bratislava’s
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region and in the southern part of region in east Slovakia it was the electorate of bigger
cities, who are tending to favour central and conservative right parties. (i.e. Bratislava,
Kosice, Presov. The election formula of inhabitants of superelectorate districts of Levoca
and Sabinov reflect in the long-term an orientation to christian values. In the region
of northern Slovakia we identified 3 superelectorate districts from Orava — Ndmestovo,
Dolny Kubin, Tvrdosin and 1 superelectoral district from Upper Nitra — Prievidza. The
electorate of Orava region inclines to christian values, for this reason the voters preferred
the conservative KDH. Electorate of KDH was gained by #SIET whose election leader had
begun his political career precisely in this party. In case of the superelectorate district
Prievidza the phenomenon of “countryman” has possibly played role as the mayor of the
town she was 2nd on the voting list of #SIET and she left the party shortly after the elec-
tions) comes from this district. The smallest region of selection support from the point
of view of number of votes is formed by districts of Banska Bystrica, Zvolen and Brezno,
where the majority of votes the party gained in town settlements. None of them is a su-
perelectorate district of election support though.

MUTUAL CONNECTION OF ELECTION GAINS
OF INDIVIDUAL PARTIES WITHIN PARLIAMENTARY
ELECTION

For the study of mutual interconnection of election gains of individual political parties
within parliamentary elections the correlation analysis was used, to be more precise
Pearson’s correlation coefficient. Its application can point out the program proximity of
individual political parties which is important when creating coalition government as
only the parties professing similar principles have a chance of forming a functional gov-
ernment.

From table 1 it is obvious that the winning party SMER-SD had a rather limited coalition
potential. If we omit the LS Nage Slovensko with which all the parties throughout the
political range refused any post-election cooperation, then the only potential partner
was SNS which had already been a coalition partner of SMER-SD in the government of
2006-2010. In their case the Pearson’s correlation coefficient was 0.69, which represents
a significant level of bonding. Thus there were quite a tough talks ahead of SMER-SD
regarding creation of the government meanwhile their success was very questionable.

From the group of central and conservative parties the broadest coalition potential was
that of SaS the election results of which has reached a high level of bonding OLaNO -
NOVA (Pearson 0.71), furthermore we have identified a moderate level of bonding with
political subjects SME RODINA (0.44) and #SIET (0.33), but due to the overall results
of the elections a creation of center-right government was improbable. For this reason,
shortly after announcing the definite election results to the public, voices of politicians
have emerged forecasting the creation of a government of experts (so called white collars
government) and repetition of elections.
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Tab. 1: Correlation of gains between political parties in 2016 elections

LS Nase
SMER- 0LaNoO- SME MOST- %
PARTY/PARTY D Sas NOVA SNS Sng:n- RODINA  HID #SIET

SMER-SD 100 050 038 069 0.5 002 O 015
sas - 100 NG 031 042 04 o001 033

0LaNO - NOVA = 1.00 -0.21 -0.12 049 -0.28 0.52
SNS - - - 100 06t 0.04 [EOH 006
'S Nage Slovensko | - - - 100  -008| 060 -0.04
SME RODINA - - - - - 1.00  -033 0.12
MOST-HID = = = = = = 1.00  -0.32
#SIET = = = = = = = 1.00
Legend:
Correlation/ level of bond Zero Moderate Significant High Ve'l;):);ight
Positive

]
Negative A I

Following the talks about forming a government lead by SMER-SD there was an agree-
ment reached in the end, which ended in forming a coalition government in which be-
sides SMER-SD also the following political parties, SNS, MOST-HID and #SIET, found
their place.

Thus the coalition government was formed out of the parties which have created a line
of conflict since 1989. This is most obvious in the relation between the parties of (and
self-evidently the voters of these parties, too) SNS and MOST-HID. As we have already
mentioned previously SNS has undergone through some changes in the period of 4 years
when it was left outside the Parliament. These changes caused a certain brushing off of
nationalistic rhetoric (it is possible though that this image has been still preserved in the
eyes of its voters). In a similar way such was the situation in case of MOST-HID which
has had, for example, more candidates of the Slovak origin on their voting list then those
of the Hungarian background. Similarly, the relations between SNER-SD and MOST-HID
were quite turbulent for a longer period of time, the conflict being on the level of nation-
alism.

Creation of the government in its current form is not to be seen as something non-stand-
ard with regards to Pearson’s correlation coefficient. The parties reached an agreement of
forming a coalition because of natural effort to gain their share of power and thus put
through a part of their agenda, but also because of fears connected to growing political
power of the extremist party LS Nage Slovensko.
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CONCLUSION

The winner of the Slovakia’s parliamentary elections in March was SMER-SD despite
causes which were accompanying its four year government without any coalition part-
ner. However, compared to the elections of 2012 SMER-SD has lost 400,000 votes
which made it impossible to SMER-SD to repeat its power superiority of the period of
2012-2016 when it was able to form a government on its own.

An important consequence of these elections is the roll call of the parties of protest (un-
like the standard political parties) into Slovakia’s parliament. Apart from OLaNO, which
has confirmed its presence in the Parliament, two other parties have made it to Parlia-
ment SME RODINA and extremist party .S Nase Slovensko. It is possible to suppose that
LS Nase Slovensko has not gained even more votes only thanks to the reformed SNS.

The results of the elections confirmed that the political stage of Slovakia is still in devel-
opment. This is documented by the fact that in all of the elections so far at least one po-
litical party has either got into or dropped off the Parliament. We have listed the political
newcomers above, the voters have sent the conservative and Christian political subjects
— which both had been a governing parties at one time in the past — outside the parlia-
ment (KDH, SDKU-DS). The central and right side of the political spectrum remained
unconsolidated, the anticipated leader #SIET has booked a huge loss compared to the
election polls prior the elections.

The available data of election results projected into space confirmed the electoral formu-
las of Slovak electorate valid on a long-term basis. Thus east of Slovakia and Ponitrie and
Povazie remain traditionally left oriented with a significant representation of the work-
ing layer. The left side of the political spectrum which was dominated and consolidated by
SMER-SD has created from the point of view of diversification of election formula the most
numerous region with the dominance of one party in which we identified 40 districts.

The orientation to the centre and right were sustained in the districts of the capital city
and eventually districts with larger towns and the conservative, significantly rural envi-
ronment of Orava. In their cases there was a shift of voting preferences from SDKU-DS
to Sa$, respectively from KDH to #SIET. None of the central-right parties with exception
of SMK-MKP has managed to form a region with a dominance of one party.

On the March 23, 2016 the president of the Slovak republic appointed a new govern-
ment, which was formed by the winner of the elections SMER-SD in coalition with
3 central-conservative parties (SNS, MOST-HID and #SIET). This act can be deemed as
a break-through moment on the Slovak political scene the reason being the participant
of the two “nationalistic rivals” (SNS and MOST-HID) in one government. Similarly an-
tagonistic relation is between the electorate of SMER-SD and MOST-HID, whereby a sig-
nificant portion of the electorate of the latter one is made up of electorate of Hungarian
minority which negatively perceives the comments of top representatives of SMER-SD
towards minorities.

The coalition agreement of these antagonistic parties has been reached in order to elimi-
nate the danger of spreading of far-righ extremism in Slovakia.
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Shortly after the government was established the government coalition changed from
four to three parties after the destruction of Party # SIET. During its governance, the
coalition failed to solve problems in education, prosecution and corruption. On the con-
trary, suspicions have accumulated that point to links between government officials and
financial group parties, and even links to the mafia. Also a murder of an investigative
news reporter Jan Kuciak and his girlfriend is linked with this fact. This event initi-
ated the resignation of the government of Robert Fico. The President entrusted Peter
Pellegrini with forming a new government based on a declared support of 79 deputies.
Neither the new government was able to solve the existing problems. As for the coming
elections in Slovakia it is possible to encounter the election collapse of the MOST-HID,
the weakening of the SMER party, the return of the KDH and a rising a party that would
be supported by electorate of the Hungarian minority as well as the advent of new po-
litical parties.
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Fig. 2: Identification of electoral support areas of parties SMER-SD, SaS and OLaNO-NO-
VA.

Source: according to Slovak Statistical Office, 2016, processed by authors
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Fig. 3: Identification of electoral support areas of parties SNS, LS Nase Slovensko, SME
RODINA.

Source: according to Slovak Statistical Office, 2016, processed by authors.
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Fig. 4: Identification of electoral support areas of parties MOST-HID and #SIET.
Source: according to Slovak Statistical Office, 2016, processed by authors.
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Zhrnutie

Vitazom v marcovych parlamentnych volbach na Slovensku v roku 2016 sa stala stra-
na SMER-SD, ktory vytvoril koalicnt vladu. Slovensky elektorat vo volbich vyjadril
nespokojnost so spésobom vladnutia tradi¢nych strdn odovzdanim mandétu do rak
strandm protestu. Reprezentuju ich strany - SME RODINA - Boris Kollar a extrémisticka
LS Nase Slovensko. Naopak do parlamentu voli¢i nezvolili byvalé vladne politické subjek-
ty (KDH, SDKU-DS).

V §tudii sme aplikovali $tandardne politickou geografiou vyuzivani metédu diverzifika-
cie, metédu identifikacie izemi volebnej podpory a korela¢nd analyzu.
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Volebné vysledky premietnuté do priestoru potvrdili platné vzorce volebného sprava-
nia sa slovenského elektoratu. Tradi¢ne lavicova politicku orientaciu si udrzal vychod
Slovenska, resp. Ponitrie a Povazie. Lavicové politické spektrum, ktoré ovladol SMER-SD
vytvorilo z hladiska diverzifikacie volebného sprivania najpocetnejsi regién typu domi-
nancie jednej strany, v ktorom sme identifikovali az 40 okresov.

Pravicov4 orientacia bola zachovana v okresoch hlavného mesta, resp. okresy s velkymi
mestami a konzervativne, vyrazne rurdlne prostredie Oravy. V ich pripadoch doslo
k presunu volebnych preferencii od SDKU-DS k SaS, resp. od KDH ku strane #SIET. Zi-
adna z pravicovych stran s vynimkou neparlamentnej SMK-MKP si vsak nevyformovala
region s dominanciou jednej strany. Analogicky st rozmiestnené regiény volebnej podpo-
ry jednotlivych politickych stran.

Novu vladu, ktora zostavil vitaz volieb SMER-SD p6vodne s tromi pravicovymi stranami
(SN'S, MOST-HID a #SIET) vymenoval prezident Slovenskej republiky 23. 3. 2016. Takto
zostavenu vladu je mozné povazovat na politickej scéne Slovenska za prelomovd, nakolko
sa v nej stretli tradi¢ne ,nacionalisticki rivali“ (SNS a MOST-HID). Podobne antagonis-
ticky vztah je aj v pripade elektoratu strany SMER-SD a MOST-HID. Ku koali¢nej zhode
préave tychto antagonistickych strdn doslo z dévodu snéh o elimindciu nebezpelenstva
$irenia pravicového extrémizmu na Slovensku.

Vladna trojkoalicia (strana #SIET kratko po vstupe do vlady zanikla) nedokazala riesit
problémy v rezortoch skolstva, zdravotnictva, navyse rastli podozrenia z korupcie, klien-
telizmu a napojenia na mafiu. Po vraZde novinara Jana Kuciaka a jeho priatelky a po pro-
testnych zhromazdeniach doslo k odstipeniu premiéra a ministra vnutra.

Je mozné predpokladat, Ze v budicoro¢nych parlamentnych volbach voli¢i do parlamen-
tu nedeleguju predstavitelov strany MOST-HID, ktorej elektorat tvoreny hlavne z radov
madarskej mensiny, sklamanej z participacie tejto strany vo vldde, bude preferovat ina
stranu, resp. koaliciu stran, zaloZenych na narodnostnom principe. Nie je vyluéeny ani
navrat KDH do parlamentu a prichod dalich politickych newcomerov (napr. strany Za
ludi, ktoru zalozil byvaly prezident Kiska, ¢i pravicovej koalicie Progresivne Slovensko
a Spolu).
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Abstract: Geological paths (geopaths, geotrails) represent a type of educational
paths that connect sites which are interesting from the Earth-sciences
point of view. These sites (e.g. outcrops, old quarries, historical buildings
built of local stone or viewpoints) often represent the links between geo-
diversity and other phenomena within a region (which is in accordance
with a holistic approach to geotourism). Thus, they can give complex in-
formation not only about the abiotic nature but also about biodiversity,
history or culture of the region, usually through narrative. Suitable in-
terpretation of geodiversity and its relationships to the biodiversity and
cultural heritage allows to identify regional specifics, it helps to find the
mutual connections between particular phenomena within the region
and it supports the holistic perception of a given region. The contribu-
tion presents an example from the Brno city where the urban geopath
can be used for teaching regional geography of Brno and its surround-
ings.

Key words: geodiversity, geotourism, geoheritage, cultural heritage, Brno
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INTRODUCTION: GEOTOURISM AND EDUCATION

In the last decades, the geotourism has shown a considerable growth all over the world
and it is appreciated and accepted as a useful tool for promoting natural and cultural her-
itage and for fostering local and regional economic development (Hose, 2012; Dowling &
Newsome, 2018). Originally, the geotourism was defined as “tourism relating to geology
and geomorphology and the natural resources of landscape with an emphasis on provi-
sion of interpretive and service facilities to enable tourists to acquire knowledge” (Hose,
1995), later, the National Geographic (2005) presented a more complex definition: geo-
tourism as geographical tourism: tourism that sustains or enhances the distinctive geo-
graphical character of a place, i.e., its environment, heritage, aesthetics, culture, and the
well-being of its residents. This approach is reflected e.g. in Arouca Declaration (2011)
and in holistic concepts of geotourism as well, e.g. Dowling (2013) who stresses the ABC
concept or Dowling and Newsome (2018) who discuss the mutual relationships between
the various concepts (Fig. 1).

Fig. 1: Definitions and approaches to geotourism

Geotourism and education have been always closely related. Environmental education
is one of the pillars of the geotourism and it also plays an important role within nature
conservation (Dowling & Newsome, 2010). Since the early 1990s when the concept of
geotourism originated, the education and interpretation were emphasized and accepted
as an important tool that can raise the awareness of the geodiversity and geoheritage
conservation and contribute to the sustainable development of geotourism. The educa-
tional aspect is integrated or reflected in numerous definitions and approaches to geot-
ourism, beginning from the early ones up to the present holistic approaches (Dowling &
Newsome, 2018).

National Geographic has adopted the term geo-education to describe education about
our world; a well-rounded geo-education provides young people with a fundamental un-
derstanding of how the human and natural worlds work at local, regional, and global
scales (National Geographic Society, 2018). This approach includes both natural features
and anthropogenic impact on them (and vice-versa). Dowling and Newsome (2010) con-
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sider the geoeducation a part of the environmental education that is focused especially
on Earth sciences and which seeks to create interlinks among geology, pedology and geo-
morphology within the landscape. The importance of geoeducation and interpretation is
also emphasized by Hose (2012) who presents three key interrelated aspects of modern
geotourism: geoconservation, geohistory and geo-interpretation. The geoeducation is, of
course, an important tool for increasing public geoliteracy (Clary, 2018, Vegas Salamanca
& Diez Herrero, 2018).

Based on the abovementioned, it can be stated that geoeducation has numerous func-
tions, for example: (1) it helps to increase recognition of geodiversity and geoheritage in
international, national, regional and local levels which contribute to the geoconservation
activities; (2) it makes geodiversity relevant to where the people live and the places they
visit; (3) it helps to interpret, utilise and widen understanding of geodiversity and geo-
heritage for numerous purposes (including geotourism and other forms of sustainable
tourism); (4) it helps to create and foster the sense of place and regional identity; (5) it
contributes to discover the links between abiotic, biotic and cultural components of the
landscape by the public. These selected aspects make the geoeducation really essential
not only for geoconservation and geotourism, but also for regional geography teaching.

GEOPATHS: AN EFFECTIVE TOOL FOR EDUCATION

There are numerous geotourist products that have an educative outreach. Geological pe-
destrian trails (geotrails, geopaths) are one of the ways how to introduce geoheritage to
the public. They are usually seen as part of educational activities, as Gray (2013) notes,
“the greatest threat to geodiversity is ignorance”. Geotrails combine the desire for knowl-
edge (as the main reason for knowledge-based tourism), the experience of an attractive
location and the positive feeling of movement. Their appearance can vary greatly depend-
ing on the phenomenon they represent, from short walks to and around certain loca-
tions (e.g. geotrails in the Mixteca Alta UNESCO Global Geopark; see Palacio Prieto et al.,
2019) to long-distance hiking trails (e.g. GeoRoute Ruhr; see Wrede & Miigge-Bartolovic,
2012). According to Brilha (2018), the following factors have to be taken into account for
the geotrail to be implemented in geosites: (1) the geoheritage has a remarkable aesthet-
ic relevance; (2) the geological/geomorphological significance can be easily understood
by visitors with no geoscientific background; (3) there is a low risk of degradation as a
result of human activities; (4) there are good facilities and infrastructures to receives
visitors, including those with disabilities. Geotrails can be combined with other kinds
of educational activities such as visitor centres, museums, theme parks, disused mines,
audio-visual presentations, expert-led programs etc.

Geotrails today are not only a hiking trail lined with interpretation panels; on the contra-
ry, they often use various 3D models, the ability to touch the stone, interact with exhibits
or admire the aesthetic side of various works of art. In recent years, modern technology
has been widely applied, where, with the help of a smartphone, a visitor can view a virtual
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3D model, play a video, or explore the surroundings of his / her habitat using augmented
reality, which shows the location in another time period. In addition, if geotrail tells an
interesting story, which Dripela and Biichner (2019) consider being a key factor in the
acceptance of the educational component of the trail by ordinary tourists, it can be used
for thematic teaching at various levels of education. Brilha (2018) describes the suitabil-
ity of geosites for educational use when: (1) its geoheritage is resistant to the eventual
destruction caused by students; (2) it can be easily understood by students of different
school levels; (3) it can be easily reached by bus or short and easy trails; (4) it provides
safe conditions for students, in particular considering the younger ones. The possibilities
of using geotrails for educational purposes are enormous, as geology affects both nature
in the locality and many related human activities. They can be used not only in the teach-
ing of biology and geography but also in history, civics, physics, chemistry, art, etc. How-
ever, it has the closest connection to teaching the regional geography of the local region.

STUDY AREA

Brno is the second largest city in the Czech Republic (population approximately 380 000
inhabitants) and it is situated in the south-eastern part of the Czech Republic. It lies
on the contact of the two different geological units: Bohemian Massif and Carpathian
Foredeep. The geology and landscape of the area is very diverse; in the relatively small
area of the city, numerous rock types are present: Cadomian Brno massif (metabasalts,
diorites and granodiorites), Paleozoic cover (clastic sediments, limestones), Jurassic
limestones, Neogene sediments of the Carpathian Foredeep (gravels, calcareous clays)
and Quaternary sediments (loess, fluvial sediments, anthropogenic deposits) (Miiller &
Novék, 2000). The study area belongs to the two different geomorphological provinces:
Bohemian Highlands and Western Carpathians (Demek & Mackov¢in, 2014) which im-
plicates a variety of landforms. In the northern and central parts, the relief is tectonically
influenced (horsts, grabens and tectonically conditioned valleys) and more pronounced,
the southern part is rather flat. The uniqueness of the relief of the Brno City lies in the
“chessboard” layout of the ridges and valleys which influenced the situation of the impor-
tant communications, buildings and urban development in general (Bu¢ek & Kirchner,
2011).

The centre of Brno reflects the lithological and morphological diversity of the wider area
(Fig. 2). Two geocultural sites — Spilberk and Petrov Hills are probably the most impor-
tant landmarks within the Brno City and they represent the inherent part of the city’s
image. These elevations are noteworthy both from Earth-sciences and cultural/historical
point of view. Geologically, both Spilberk and Petrov Hills are a part of metabazite zone
of Brno Massif, they are built of Cadomian basalts which were intensively deformed and
metamorphosed into the green slates and they represent one of the oldest rocks in the
study area (Miiller & Novak, 2000). The pillow lavas on the top of Spilberk Hill repre-
sent one of the best examples within the Czech Republic. On the eastern slopes of both
elevations are covered by loess. Geomorphologically, both sites are considered tectonic
horsts elevated above the flat relief of Dyje-Svratka Valley (Demek & Mackov¢in, 2014).
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The original landforms (macroforms) are still visible and distinctive, however, parts of
the elevations (including natural outcrops) have been modified by human activities that
document the land use and landforms changes in the past.

Fig. 2: A geological scheme of the city centre with Spilberk and Petrov Hills which corre-
spond with occurrences of metabasalt outcrops.

GEOPATH THROUGH BRNO CITY CENTRE AND ITS
POSSIBLE USE FOR REGIONAL GEOGRAPHY TEACHING

Based on the detailed literature review (Bu¢ek & Kirchner, 2011; Czech Geological Survey
2019; Miiller & Novik, 2000; Mrazek, 1993), an inventory and assessment of geotour-
ist resources in Brno city was done (Kubalikovai et al., 2017; Kubalikova et al., 2019 in
prep) and a geopath connecting Petrov and Spilberk Hills was proposed. It includes eight
stops which intent to cover all the types of geotourist resources (outcrops, hydrological
features, viewpoints, building stone, geomorphology, paleontology, anthropogenic land-
forms). The supporting information material (Fig. 3) was issued by Tourist Information
Centre of Brno, so the geopath can be considered a full value tourist attraction in the
city centre. The printed and electronic material (https://ticbrno.cz/informacni-centra/
magazin/to-je-geostezka-centrem-brna) includes a brief description of every site com-
prehensible for a wide public. However, in the future, more education-oriented activities
are intended: for every stop, the team of geographers, geologists, historians and teach-
ers wants to propose activities to recognize particular geodiversity features and their
relationships to the other phenomena of Brno’s region. Primary, the team would like
to stress the importance of geodiversity in the city, however, this is going to be done by
interpretation of relationships between geodiversity, biodiversity, history and cultural
heritage.
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Fig. 3: Printed material of the Geopath through Brno city centre.

Below, there are several examples of how originally geologically and geomorphologically
important sites can be used for regional geography teaching.

Stop 1: St. Peter and Paul‘s Cathedral

The cathedral is built on a distinctive metabasalt elevation (such elevations were usually
used for placing important buildings), the building stones for the cathedral came from
quarries in Brno or nearby, e.g. white limestone from Stranska skala, purple conglomer-
ate from Cerveny kopec, and dark metabasalt probably from small quarries in the Brno
centre.

Topics for regional geography:
— Influence of the landforms on the position of important buildings and city devel-
opment
— Mining history, diversity of materials, extraction of the building stone

— Religious history

Stop 2: Metabasalt outcrop on Petrov

In Precambrian (some authors say over 700 Ma ago), Brno lay on a mid-ocean ridge from
which lava spewed. Later, under great pressure and heat, it underwent metamorphic pro-
cesses so that rocks we call metabasalt appeared. The outcrops are now protected as Im-
portant Landscape Element.
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Topics for regional geography
- Geology, volcanism, tectonics
- Geomorphology (resistance of the rocks)

- Nature conservation and management of protected sites

Stop 3: Denis Gardens

From the lookout in Denis Gardens, it is possible to observe the difference between two
European-scale geologic provinces: Bohemian Massif and Western Carpathians (Fig. 4).
The obelisk is built of coral marble from Sumbera and it is possible to find some fossils
here.

Fig. 4: A view from Denis Gardens: the difference between two main geological units of
the Czech Republic can be observed here: pronounced relief of Bohemian Massif (old and
resistant rocks, e.g. metabasalts, granodiorites or limestone) and flat relief of Western
Carpathians (soft and younger sediments as sands or clays).

Topics for regional geography
- geological and geomorphological settings of Brno and its surroundings, its influ-
ence on agriculture and landuse in the past
- influence of landforms on the position of important buildings or communications

— geography of the industry (importance of natural resources and landforms for
industrial development)

- paleontology

Stop 4: Water under the Petrov Hill

The spring in Studanka Park is one of several fracture springs under Petrov. In the Mid-
dle Ages, it was an important water resource, but at the end of the 19th century, the
water was contaminated by typhoid-causing bacteria. There are some legends about un-
derground lakes under Petrov that are based on the existence of underground wells which
sometimes overflow due to the high pressure.
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Topics for regional geography
- hydrography, hydrology, hydrogeology
- use of water resources, water management, contamination

- underground anthropogenic landforms

Stop 5: Pellicova Street (use of local building stone)

The walls are composed mostly of red conglomerate mined on Cerveny kopec, which is
one of the materials typically used in Brno. There also appear grey limestone, red-grey
granodiorite, and dark metabasalt, so on a simple wall, it is possible to study the diversity
of building material from Brno and its close surroundings.

Topics for regional geography
- geological history of the Brno surroundings
- typical rocks for buildings, mining history

- engineering geology, use of natural resources

Stop 6: Bunker 10-2

Thanks to its good engineering geologic conditions, the Spilberk massif was suitable for
the constructing of the war shelter and other underground constructions. The Bunker
10-Z (a typical military anthropogenic landform) was built during World War II, today it
is a museum.
Topics for regional geography

- anthropogenic landforms

- history, historical geography, military history

- engineering geology

Stop 7: A view on the northern pavilion

From this lookout, it is possible to observe the landforms of the northern part of Brno.
The terrain is varied due to the diversity of the bedrock: in addition to the mentioned
pre-Paleozoic metabasalt, the area also has Paleozoic granodiorite, limestone, and sand-
stone; Mesozoic limestone; Cenozoic sand and clay; and Quaternary loess. Hardier rocks
forming ridges and hills were broken, and rivers (Svratka and Ponavka Rivers) found
their way along these breaks and over many thousands to millions of years created deep
valleys.

Topics for regional geography
- geomorphology, influence of geology on landforms
- influence of geodiversity on the position of important buildings and communi-
cation

- mining history (quarries)
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Stop 8: Pillow lavas on Spilberk Hill

The small outcrops of dark metabasalt that can been found on Spilberk are often incorpo-
rated into the castle walls. The most interesting is the outcrop in front of the main castle
entrance, especially because it include pillow lava - rock that formed from lava extruding
under water and that prove that Brno lay at the bottom of a Precambrian ocean on a mid-
ocean ridge.

Topics for regional geography
- geological history, volcanism
- geoheritage issues and geoconservation
— recultivation, revitalisation

- incorporation of the outcrops into the historical buildings

CONCLUSIONS

Geology and geomorphology (or geodiversity) have strong relations to other components
of the landscape and influence human activities (position of the cities themselves, the
suitability of landforms for industrial development, managing natural resources, influ-
ence on cultural identity, landforms as typical features of a city’s panorama).

Geopaths can be seen as a tool for promoting geoheritage that can be used for teaching
regional geography, biology or history. Interpretation of the relationships between ge-
odiversity and cultural heritage allows specifying regional peculiarities or typical char-
acteristics of a given region (e.g. use of typical building material that contributes to the
typical appearance of the buildings in a given area). Particular stops on the geopath can
be used as excursion localities with a considerable number of possibilities of how to teach
regional geography.

Further activities will be focused on the proposals of geoeducational activities on every
stop of the geopath (educational materials focused on geodiversity importance in the
city) with an outreach to the regional geography teaching. Another activity can be repre-
sented by guided walks for the students of local schools and general public. This can sup-
port the holistic perception of the region (or city) and views from a different perspective.

Acknowledgement

The paper was supported by project n. TL02000219 “Geodiversity within urban areas: percep-
tion, function, potential” (Geodiverzita v rdmci mésta: percepce, funkce, potencidl) funded by
Technology Agency of the Czech Republic (ETA programme).

— 121 —



(TEACHING) REGIONAL GEOGRAPHY

References

Arouca Declaration. (2018). International Congress of Geotourism — Arouca 2011. Associagio
Geoparque Arouca. 2018. Retrieved from http://www.europeangeoparks.org/?p=223

Brilha, J. (2018). Geoheritage and Geoparks. In E. Reynard, & J. Brilha, Geoheritage: Assess-
ment, Protection, and Management. Amsterdam: Elsevier. https://doi.org/10.1016/B978-0-
12-809531-7.00018-6

Bucek, A., & Kirchner, K. (2011). Krajina mésta Brna. In R. Prochézka (Ed.), Déjiny Brna 1.
Dil (pp. 43-81). Brno: Archiv mésta Brna.
Clary,R.M. (2018). Geoheritage and publicgeoliteracy: opportunitiesfor effective geoscience

education within US parks. In R.K. Dowling, & D. Newsome (Eds.), Handbook of Geotourism
(pp. 244-253). Edward Elgar Publishing. https://doi.org/10.4337/9781785368868.00030

Czech Geological Survey. Significant geological localities of the Czech Republic. Retrieved from
http://lokality.geology.cz

Demek, J., & Mackov¢in, P. (Eds.). (2014). Zemépisny lexikon CR: Hory aniziny. Brno: Nature
Conservation Agency of the Czech Republic.

Dowling, R. K., & Newsome, D. (Eds.). (2010). Geotourism. The tourism of Geology and Land-
scape. Goodfellow: Publishers Ltd.

Dowling, R. K. (2013). Global Geotourism - An emerging Form of sustainable tourism.
Czech Journal of Tourism, 2(2), 59-79. https://doi.org/10.2478/cjot-2013-0004

Dowling R. K., & Newsome, D. (Eds.). (2018). Handbook of Geotourism. Cheltenham: Ed-
ward Elgar Publishing. https://doi.org/10.4337/9781785368868

Drépela, E., & Biichner, J. (2019). Neisseland Geopark: Concept, Purpose and Role in Pro-
moting Sustainable Tourism. In J. Fialovd, Public Recreation and Landscape Protection — With
Sense Hand in Hand... (pp. 268-272). Brno: Mendel University.

Gray, M. (2013). Geodiversity: Valuing and Conserving Abiotic Nature. 2nd Ed. Oxford: Wiley
Blackwell.

Hose, T. A. (1995). Selling the Story of Britain’s Stone. Environment Interpretation, 10(2),
16-17.

Hose, T.A. (2012). 3G’s for Modern Geotourism. Geoheritage, 4(1-2), 7-24. https://doi.
org/10.1007/512371-011-0052-y

Kubalikov4, L., Kirchner, K., & Bajer, A. (2017). Secondary geodiversity and its potential
for urban geotourism: a case study from Brno city, Czech Republic. Quaestiones Geographi-
cae, 36(3), 63-73. https://doi.org/10.1515/quageo-2017-0024

Kubalikovd, L., Kirchner, K., Kuda F.,, & Bajer A. (2019). Assessment of urban geotourism
resources: an example of two geocultural sites in Brno, Czech Republic. Geoheritage. (in
prep). https://doi.org/10.1007/s12371-020-00434-x

Mrazek, I. (1993). Kamennd tvdr# Brna. Brno: Moravské zemské museum.

Miiller, P, & Novak, Z. (2000). Geologie Brna a okoli. Praha: Cesky geologicky ustav.

—122 —


http://www.europeangeoparks.org/?p=223
http://lokality.geology.cz
https://doi.org/10.1016/B978-0-12-809531-7.00018-6
https://doi.org/10.1016/B978-0-12-809531-7.00018-6
https://doi.org/10.4337/9781785368868.00030
http://lokality.geology.cz
https://doi.org/10.2478/cjot-2013-0004
https://doi.org/10.4337/9781785368868
https://doi.org/10.1007/s12371-011-0052-y
https://doi.org/10.1515/quageo-2017-0024
https://doi.org/10.1007/s12371-020-00434-x

(TEACHING) REGIONAL GEOGRAPHY

Novak, Z. (Ed.). (1991). Geologickd mapa 1:50 000, list 24-32 Brno. Praha: (fesk;’r Geologicky
Ustav.

Palacio Prieto, J. L. (Ed.). (2019). Geosenderos en el Geoparque Mundial UNESCO Mixteca
Alta, Oaxaca, México. Cuadernos Geogrdficos, 58(2), 111-125. https://doi.org/10.30827/
cuadgeo.v58i2.7055

Vegas Salamanca, J., & Diez-Herrero, A. (2018). Best practice guidelines for the use of the
geoheritage in the city of Segovia. A sustainable model for environmental awareness and urban
geotourism. Town Hall of Segovia. Retrieved from http://www.segovia.es/educaPatriGeo/
ELIGES/Best_practice_guidelines_Geoheritage_in_Segovia.pdf

Wrede, V. (2012). Miigge-Bartolovi¢ V. GeoRoute Ruhr-a Network of Geotrails in the Ruhr
Area National GeoPark, Germany. Geoheritage, 4, 109-114. https://doi.org/10.1007/
s12371-012-0057-1

Shrnuti

Geostezky jsou typ nau¢nych stezek spojujici mista zajimava z hlediska véd o Zemi. V sou-
¢asné dobé jsou velice populdrni v geoparcich nebo ve zvlasté chranénych tzemich, kde
slouzi jako efektivni zpiisob propagace geodiverzity a dédictvi nezivé ptirody. Postupné
se objevuji i ve méstech, kde mohou byt povaZovany za alternativu k tradi¢nim turistic-
kym destinacim p#istupnym velkému mnozstvi navstévniki. Diléi zastdvky na geostezce
(napt. skalni vychozy, staré lomy, budovy, kde je vyuzity mistni material, vyhledova mis-
ta) ¢asto predstavuji vzajemné vztahy mezi geodiverzitou a dal$imi fenomény v rdmci ur-
¢itého regionu (coz je v souladu s aktualnim holistickym pojetim geoturismu). Geostezky
tak podavaji informaci nejen o nezivé p¥irodé regionu, ale i o jeho biodiverzité, kultute
nebo historii, vétsinou prostfednictvim ptribéhu. Vhodna interpretace geodiverzity a je-
jich vztaht k Zivé ptirodé a kulturnimu dédictvi maze ptispét k identifikaci regionalnich
specifik, napomaha pti hleddni vztahti mezi dil¢imi fenomény v rdmci regionu a p¥ispiva
ke komplexnimu vnimani konkrétniho regionu. Prispévek predstavuje geostezku cent-
rem Brna a ukazuje, jak miZou byt jednotliva mista na geologické stezce vyuZita pti vy-
uce regiondlni geografie Brna a jeho blizkého okoli.
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Abstract: Considering and deciding of future same territory is a complicated task
requiring the cooperation of a wide range of stakeholders and institu-
tions. When it comes to deciding in the areas or sites under UNESCO pa-
tronage, it is a process sensitive to other inputs, comments, evaluations
and attention from all sides. The following paper provides a description
of the main results of questionnaire survey aimed at obtaining data on
traditional natural and cultural values in carrying out the protection and
care of UNESCO monuments. The model territory were on the Slovak
side of Vlkolinec (for 25 years on the list of UNESCO World Cultural and
Natural Heritage) and on the Czech side of the Slavonic fortified settle-
ment in Mikul¢ice, which is a potential candidate for registration on the
UNESCO list.

Key words: UNESCO heritage, Mikul¢ice, Vlkolinec, survey, natural heritage,
cultural heritage
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INTRODUCTION AND METHODS

For balanced development of the territory, while maintaining the principles of sustain-
able development, it is necessary to involve in development processes many entities
(so-called collective actors), but also individuals (residents, citizens of the territory or
general public). In the planning process, the active participation of the users in the terri-
tory always means a contribution to the future development (positive or negative). This
process is called participation. The main purpose of this instrument is to enable actors
in the territory to influence the resulting form of development, while maintaining the
delegated responsibility of the self-government for the development of its own territory.
It can help to optimize development (resources, plans, projects, etc.) with regard to the
needs of actors and residents, find new resources for the public sector, improve commu-
nication between the self-government and other actors, while raising awareness of the
future direction of development. Participation represents a possible answer to the social
changes that are most often represented in the central self-government by specific plans
or projects. Early and effective public involvement helps to create a true picture of the
state of the community, brings new perspectives and new solutions, clarifies opinions,
develops common views, removes unnecessary concerns, fosters people’s involvement,
helps to create a summary of mutual knowledge of local circumstances. The public (pro-
fessional and lay) is one of the important actors in the development of the area. Public
involvement (in planning and decision-making processes), public participation, residents
participation, participation, participatory process — synonyms describing one or more
actions or steps in a process (e.g. problem solving, discussion of a proposal or plan, prepa-
ration of decisions, collection of information and opinions etc.) to which the public is in-
vited (e.g. locals, representatives of various interest or social groups, people interested in
the topic of the meeting) and has an impact on the content and course of the meeting and
the resulting decision. Choosing the appropriate way to engage the public is an important
decision of the planning process. Various techniques, their parts, combinations or mod-
ifications can be used for public involvement. These include, for example, workshops,
working groups, round tables, community vision, action planning, etc.

One of the important aspects to be taken into account in the management of cultural
landscapes is the views, attitudes and needs of people who are present in the locality
(residents, visitors), thus co-shaping them with their activities or their lives are land-
scape affected.

As expected and confirmed by questionnaire surveys, the presence of an important cul-
tural monument (and its consequences) brings with it certain specificities for the daily
life of the inhabitants of municipalities who live or work nearby this monuments. As cul-
tural heritage and natural attractions are becoming a destination for tourists and also of
interest to experts, it is necessary to focus on the needs of each of the above-mentioned
interest groups and to try to set the conditions in the locality so as not to exclude, while
sufficiently protecting the cultural and natural heritage.

In order to obtain information, needs and attitudes of the residents of Mikul¢ice and
Vlkolinec, was carried out from 2017 to 2019 an extensive questionnaire survey. The
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results of survey are presented further in this paper. The survey focused on the target
groups of the inhabitants of Mikul¢ice and Vlkolinec, visitors to the Slavonic fortified
settlement in Mikul¢ice and Vlkolinec and the professional public. Due to the limited
possibilities of the contribution, we present the results only of the survey conducted
between the inhabitants of Mikul¢ice and Vlkolinec.

On the Czech side, the aim of the research in the case of residents municipality Mikul¢ice
was to find out answer how local residents evaluate the village Mikul¢ice and the region
from view of cultural monuments, in terms of the natural environment and finally in
terms of civic amenities. The survey was going on the background of registration an im-
portant monument Slavic fortified settlement on the list of UNESCO monuments. The
survey was going in December 2017 with the participation of the interviewer, about 4%
of the population were interviewed (the population of Mikul¢ice was 1 975 as of 1 Jan-
uary 2017), in total 76 respondents answered the questions. Individual variables were
monitored according to gender (52% women, 48% men) and age (average age 50 years)
of respondents.

In parallel, a survey was going on the Slovak side in Vlkolinec, where the target group
consisted of local residents, huts, foresters and farmers. In total, 55 questionnaires were
collected. The respondents were 30 women (54%) and 25 men (46%), with an average age
of 42.5 years. In the questionnaire there were 9 questions focused on the current state
and future of Vlkolinec, while respondents had the opportunity to give more answers. At
the end of each questionnaire, information on respondent’s gender, age and education
was provided.

SHORT THEORETICAL BACKGROUND

The cooperation of subjects on protection and development of areas Vlkolinec and Mi-
kul¢ice was given by activities of individual actors within the framework of international
project “UNESCO Monuments in the Life of Municipalities, Towns and Regions”, during time
of project: September 2017-June 2019. Actors of project were: Masaryk University, Fac-
ulty of Education (leading partner), Catholic University in RuZomberok (main cross-bor-
der partner), Lower Morava Biosphere Reserve, Town of Ruzomberok and Constantine
the Philosopher University in Nitra. The project was aimed at deepening the cooperation
of institutions, entities and persons directly managing UNESCO monuments or located
in the site of such an important monument of world heritage. It was therefore primarily
an application project that seeks to combine scientific knowledge in the field of land-
scape, spatial and strategic planning of the territory, protection of the natural and cultur-
al heritage UNESCO with practice at the level of municipalities (municipalities Mikul¢ice
and RuZzomberok).

Methods and forms of cooperation of actors in the territory are described in many pa-
pers, studies and publications. Among the important ones for setting the objectives of
the questionnaire survey are: Convention on Access to Information, Public Participation
in Decision-Making and Access to Justice in Environmental Matters (Aarhus Convention
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from Year 1998) or specialist monographs Arnstein (1969), Ackoff (1974), Collins and
Ison (2006). In the Czech area were published studies of authors, Pitag (2010) and Vesely
(2009) deal with the topic.

Before the realization of the questionnaire survey, the model area on the Czech side was
mainly dealt with by historians and archaeologists (thanks to the presence of the ar-
chaeological locality of the Slavonic fortified settlement), eg Poulik (1960, 1963, 1975),
Opravil (1983), Hladik (2014) or Polac¢ek (2010, 2012, 2018). The geographers in Mi-
kul¢ice and its surroundings wrote eg Kolejka, Boltiziar, Svatonova, Vojtek, & Oldhova
(2016), Kolejka, Boltiziar, & Vojtek (2018).

Location Vlkolinec is described in the works of Slovak authors: Liptayova et al. (1990),
Berkova et al. (1996), Hudekova et al. (2009), Hochel (2018), Nezval (2018), Pauditsova
et al. (2018), Pauditsova et al. (2019) etc.

DESCRIPTION OF STUDY AREA (MIKULCICE AND
VLKOLINEC)

Demarcation of territorial areas (model areas), was mainly due to the need to obtain
up-to-date background data for the creation of a new form of protection of natural and
cultural heritage in archeopark Mikul¢ice — Kopéany and for the creation of a new urban
plan of the zone Vlkolinec on the Slovak side. Both areas are registered on the UNESCO
World Heritage List — Vlkolinec 25 years (since 1993), and the Mikul¢ice site, including
the Slavonic Fortified Monument, has been part of the Lower Morava Biosphere Reserve
since 2003.

Mikuléice (Czechia)

The model area of the village of Mikul¢ice, including the area of the Slavonic fortified
settlement, is located in the Hodonin district close to the Czech-Slovak border. The area
of the administrative district of the municipality is 1 530 ha and 1 953 inhabitants (1.
1.2019) lived permanently in the village (https://www.czso.cz/eng/cso/czso/pocet-oby-
vatel-v-obcich-zaOwri436p). In the administrative area of the village there is a national
cultural monument - Slavonic fortified settlement in Mikul¢ice (National Heritage In-
stitute, r. No. 11792/7-2312). The Slavonic fortified settlement in Mikul¢ice represents,
from the historical point of view, an extremely valuable territory in which the beginnings
of Czech and Slovak statehood took place. The site is protected as a national cultural
monument (since 1962) and “still” aspires to be included in the UNESCO World Heritage
List. Together with the area of Kop¢any on the Slovak side of the border, it is current-
ly the largest Slavic archaeological site in Central Europe. The whole area of the former
fortified settlement is defined by a strip of territory in the west from the eastern edge
of the village of Mikul¢ice (along with TéSice) above the Morava valley near Mikul¢ice
through the regulated Morava river on the Czech-Slovak border. The northern boundary
is formed by the boundaries of the cadastre Mikul¢ice (in these places associated munic-
ipalities TéSice) against the land registers Luzice and Hodonin on the Czech side and the
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railway Holi¢-Hodonin on the Slovak side. In the south, the border of the area of interest
forms the road from Moravska Nova Ves to the former ford across the river to the Slovak
Kopéany and from there to town Holic.
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Fig. 1: Localization of Slavic fortified settlement in Mikulcice.
Source: OpenStreetMap, 2019.

Vlkolinec (Slovakia)

City district Ruzomberok-Vlkolinec is an extremely valuable natural-no-settlement com-
plex that creates a positive landscape mosaic created by the interaction of anthropogenic
and natural processes. The Vlkolinec site has the highest form of heritage protection,
which is allowed by Slovak legislation pursuant to Act No. 49/2002 Coll. on the Pro-
tection of the Monuments Fund. In 1977, Vlkolinec was declared a Monument Reserve
of Folk Architecture (Government Resolution of the Slovak Republic, 1977) and most
of the buildings located in the built-up area of the settlement are protected as national
cultural monuments. A total of 73 buildings are registered in the List of Monuments, a
substantial part of which are wooden houses or farm buildings (The Monuments Board of
the Slovak Republic, 2008). In December 1993, in Cartagena, Colombia, it was inscribed
on the UNESCO World Heritage List as a unique landscape-no-residential-architectur-
al complex. The uniqueness of the Vlkolinec site is also contributed by the specific sur-
rounding landscape mosaic of the protection zone, which is conditioned by the type of
relief and, above all, by the methods of traditional management in the country in the past
centuries. Currently, there are remnants of elements of historical landscape structure.
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Fig. 2: Localization of district Vlkolinec inside the town RuZomberok.

Source: Uzemni pldn mésta Ruzomberok. GISPLAN, T-MAPY Slovenskos. r. 0., 2019.

They are not noticeable dominants profiling the entire landscape. On the contrary,
they are inconspicuous objects that naturally fit into the current landscape structure.
Vlkolinec is characterized by two types of historical landscape structures, agricultural
and architectural (Paudit$ova et al., 2019). Agricultural historical structures in Vlkolinec
are mainly represented by gardens located in the immediate vicinity of the dwellings.
Another representative is a complex of terraced terrain arrangement with meadows di-
vided by vegetation in parallel lines. This phenomenon reflects primary land use and is
therefore considered one of the most valuable elements. Last but not least, it is a homo-
geneous collection of meadows and pastures where the limits were removed in the 1970s
to unify agricultural land. Previously used terraced fields and gardens around Vlkolinec
are currently growing, land management has a long-term downward trend (Pauditsova
etal., 2019).

The next part of the paper brings the main results of the questionnaire survey. The re-
sults are described separately for the locality Mikul¢ice and Vlkolinec. This is due to the
large diversity of the results and the different input data (population - residents and
respondents).

MAIN RESULTS FROM SURVEY

In the analysis of the main results of the questionnaire survey in the village of Mikul¢ice
and its surroundings, the researchers focused on the following areas among the local re-
spondents: (1) cultural monuments, (2) natural environment or (3) civic amenities. The
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results of the survey at a more professional level serve as one of the documents for set-
ting up the care of cultural monuments in the municipality in accordance with the needs
of local inhabitants and increasing / maintaining their quality of life.

And what about the main results?

The first question in survey was: What is the most valuable thing in Mikultice? 40 residents
(56.3% of valid answers) mentioned Slavonic fortified settlement and 18.3% of res-
idents (13) mentioned the Monument of Great Moravia. Significant distances were
then recorded as a culture house or museum (4 respondents, ie 5.6% of the total).
Furthermore, partial responses such as e.g. whole village, church, village square etc. It is
therefore a significant material monuments in the municipality, or dominants known to
citizens, which was the reason given by 21 residents. Only 3 residents cited intangible
artifacts such as viticulture and village life.

Another question was aimed at finding out, What is missing in the village? most residents
(21) mentioned pub or restaurants, refreshments, as well as specialized shops (11 res-
idents) — butcher shop, pharmacy, post office or confectionery and activities, facilities
and services for seniors (7 residents) — retirement home, retirement home, nursing
home. Other recorded responses were directed to activities, facilities for children and
youth, road maintenance, parking places or relative quiet.

The future development of the village was investigated two questions Mikul¢ice in 20
years: What do you think should look like? and Do you think that services and infrastructure for
tourists should be further developed? More answers to the first question were recorded as
neutral — I don’t know (16), but there were answers such as quiet (5x), existence of pub
(5%) or restaurant for tourists (2x). In total, 29 different options were answered on
this question (eg building plots, accommodation, tourist services, transport accessibility,
post office, bus stops, train station or cycle paths). However, there were also negative
responses related to the possible future inclusion of the memorial site on the UNESCO
heritage list, expensive charges for water and sewerage, the state of the road in the direc-
tion via LuZice or regarding further construction development. The second question with
a view to the future development of services and infrastructure for tourists brought 55
answers with localization in the village. The main reason was the possibility of improve-
ment (25x), it is also desirable for local residents (7x or residents don’t mind (5x). There
was a threat to the peace and comfort of local residents, a threat to nature (4x).

Next question was focused on spending of free time of local inhabitants was investigated
(Where do you prefer to spend free time?). The most frequent answer was in the environ-
ment of your home, in your backyard, respectively in the garden by the house (61
residents), in the vicinity and nature around Mikul¢ice (37) or in the cultural house or
the Monument of Great Moravia (if there is an event), (21).

In connection with the transformation of agriculture, the opinion of inhabitants on the
use or preservation of original farm buildings was surveyed. Three possible scenarios
were offered from which residents chose 3 options (yes, no and don’t know). The results
are clearly summarized in a graph in which a positive opinion of a change in the way of
use prevails. One possibility was also to maintain the current state of buildings. 27 resi-
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dents would like to maintain the status quo, while 23 citizens want change. 17 residents
took a neutral stance. And the last option in this part of the question was the freedom of
expression (what other purpose?). The answers included, for example, roads or retirement
homes.

The last part was devoted to expressing their own opinion on the change in the village or
its surroundings. It was an open question, so the answers were also very varied. Most res-
idents would not change anything in the village (14 replies). What they said about the
change most want to improve transport accessibility and maintenance of roads
(12x), establishment of pub (7x), as well as increasing the number of parking spaces
(6x), reconstruction of buildings in the center (6x), reconstruction of the mill (5x) re-
construction of agricultural cooperative (5x), building facilities for seniors (5x), repair
of playground (5x), replacement of municipal council (4x) or construction of sports fa-
cilities for children (3x). For the main reasons why residents want change, answers were
heard such as: missing, needed, inoperable, out of order, better use, etc.

In Vlkolinec, outside the residents (23 inhabitants — 1. 1. 2019), the questionnaire survey
was also attended by cottagers, cottagers, foresters and farmers. For the following paper
we select only some interesting questions. The respondents stakeholders unequivocally
expressed the main contribution of Vlkolinec — preservation of traditional architecture
in the natural environment, preservation of the original cultural mountain agricultural
landscape. In all answers, possibilities prevail this view. Rural architecture with nature
and its surroundings makes up 63.5% in the first option, 69.3% in the second option and
48.1% in the third option. Interesting is the ranking among the most valuable options
and the answer - Vlkolinec as a whole, peace and quiet, but also the genius loci (BoltiZiar,
& Petrovi¢, 2019).

From the point of view of missing things, it can be seen that the answers come from
‘home’ residents and vacationers. In all options, the top two places were: lack of trade and
improved communication quality. In the first option 39.1%, in the second option 28%
and in the third option 32.2%. At the same time, there is also an effort to improve the
situation for visitors — tourists, because other options in the answers were just improve-
ment, creation of services (mainly catering facilities) and subsequently construction of
public toilets. (Boltiziar, & Petrovi¢, 2019).

Another interesting question: Imagine Vlkolinec in 20 years. What do you think it should
look like, write down what should change here and what should not be missing? This question
made it possible to choose, on the one hand, what and how to change, and on the other,
what not to change. This bilateralism was also reflected in the responses. Highest answer
13 (21%): better and original land use in the context of not allowing the construction of
new buildings in non-original architecture. Furthermore, there is an effort to maintain a
resident population of 10 responses (16.1%), which was directly followed by an improve-
ment in the state of communications - 9 responses (14.5%). It could be said that all the
answers, with the exception of the construction of the guest house, aim to keep Vlkolinec
alive with permanent residents. (Boltiziar, & Petrovi¢, 2019).
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From the answers to the closed question Do you think that services and infrastructure for
tourists should be developed? there is a certain divergence in the responses of the respond-
ents. While cottagers would prefer to develop tourist infrastructure not direct-
ly in Vlkolinec — 20 responses (38.5%), on the other side, residents would support
development directly in Vlkolinec — 19 responses (36.5%). This result confirms the
absence of basic infrastructure in Vlkolinec and the need of inhabitants to have such
infrastructure as close as possible. It is also interesting to note that almost 10% of the
responses (5) oppose the development of any infrastructure.

In answer to the question Write what do you think has changed in Vikolinec for the last 10
years, or for the worse? it is in comparison with the previous answers to see the compli-
ance of the cottagers and the locals. They consider the higher number of cultural events,
improvement of the infrastructure for tourists (total — 7 responses, 41.1%) and at the
same time direct improvement of the situation in the municipality within the function-
ing of the civic association and fire protection (total — 6 responses, 35, 2%). On the con-
trary, a clear deterioration of the situation is in the decrease in the quality of transport
infrastructure (14 responses - 28%), in the decrease, resp. non-use of the landscape (7
responses — 14%) and the consequent negative impact of inadaptable tourists on the pri-
vacy of residents and cottagers (12 responses — 24% in total). It was interesting to point
out in several responses to the negative experience with wildlife damaging property in
gardens (damage to fences, trees, hives, etc.) and the need for measures to protect them
(mainly bears).

SUMMARY AND CONSLUSION

The method of questionnaire survey can be considered as a sufficient way to obtain the
opinions of citizens. More detailed results, including all recorded responses, are availa-
ble from the investigators or published in the book: Traditions and Cultural Values of
the Territory in the Care of UNESCO. Possibilities of purpose restoration of traditional
farming (Lnénicka et al., 2019). The whole questionnaire survey serves as a basis for the
creation of conceptual and strategic documents in connection with the preparation of the
area of the Slavonic Playground for inclusion on the UNESCO list and on the Slovak side
for the preparation of the new zoning plan Ruzomberok-Vlkolinec.

The most important conclusions concerning Mikul¢ice can be summarized as follows:

- Most in the village is missing hospitality, where it would cook hot food and could
meet residents of the village.

- The inhabitants are most worried about the disturbance of peace in the village
after the inclusion of Mikulé¢ice on the UNESCO list and the increase in tourism,
but the increase in tourism is generally considered desirable.

- However, increasing tourism is generally considered desirable.

- Citizens consider the Slavic hillfort as a whole to be the most valuable in the vil-
lage and its surroundings.

- Respondents‘ answers did not differ significantly according to gender or age.
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The questionnaire survey in Vlkolinec was focused on direct users of Vlkolinec, built-up
area and its surroundings. As part of the questionnaires, the respondents received their
personal views on the current situation as well as on the perspective of the develop-
ment of the territory in the future. Given the current socio-economic situation (low to
extinction of residents with permanent residence in Vlkolinec) and unfavorable condi-
tions for agriculture, leaving the country, intensively overgrowing pastures and meadows
with trees. Without the willingness of local agricultural subjects and the Municipality of
Ruzomberok, the original agricultural and current recreational function of the country
could significantly decline. The only stable function of the country would be forestry,
which has the potential to strengthen but at the expense of abandoning agricultural land.
Thanks to the interest of the present inhabitants in preserving the historical diversity of
the country and its characteristic appearance, there is still the potential to preserve the
genius loci of this unique location.
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Shrnuti

Uvahy a rozhodovani o budoucnosti izemi je komplikovanym tikolem vyzadujicim soucin-
nost §irokého spektra zainteresovanych osob a instituci. Jde-li o rozhodovani o izemich
¢ilokalitdch pod patronaci UNESCO, jde o proces citlivy na dalsi vstupy, komentate, hod-
noceni a pozornost ze viech stran. Nésledujici ptispévek p¥inasi popis hlavnich vysledka
ziskanych pti dotaznikovém Setfeni zaméreném na ziskani dat o tradi¢nich ptirodnich
a kulturnich hodnotach p#i vykonavani ochrany a péce o pamatky UNESCO. Modelovym
Uzemim je na slovenské strané Vlkolinec (jiz 25 let na seznamu Svétového kulturniho
a ptirodniho dédictvi UNESCO) a na ceské strané Slovanské hradisté v Mikul¢icich, které
je potencidlnim kandidatem na z4pis na seznam UNESCO.

Na ceské strané bylo cilem vyzkumu v ptipadé cilové skupiny obyvatel obce zjistit, jak
mistni obyvatelé hodnoti obec Mikul¢ice a jeji okoli, a to jednak z hlediska kulturnich pa-
matek, dale z hlediska ptirodniho prosttedi a kone¢né z hlediska obc¢anské vybavenosti,
to v souvislosti s moznym budoucim zépisem vyznamné pamatky Slovanského hradisté
na seznam pamdtek UNESCO. Dotazovani probihalo v prosinci 2017 za ucasti tazatele,
dotazovana byla cca 4 % obyvatel (pocet obyvatel Mikul¢ic byl 1975k 1. 1. 2018), celkem
na otazky odpovédélo 76 respondentt. Jednotlivé proménné byly sledovéany v zavislosti
na pohlavi (52 % Zen, 48 % muzi) a véku (pramérny vék 50 let) respondentd.

Paralelné probihalo $etteni i na slovenské strané ve Vlkolinci, kde cilovou skupinu tvorili
mistni obyvatelé, chatati, lesnici a zemédélci. Celkové bylo sebrano 55 dotaznika.

Jak a které navrhy uprav v obou sledovanych zajmovych tzemich budou v budoucnosti
realizovany, zélezi jak na zajmu vSech zainteresovanych aktérq, tak i na aktudlni ekono-
mické situaci statu a participujicich pravnickych a fyzickych osob. K dalimu rozvoji obou
lokalit ptispiva i rozvijejici se cestovni ruch a turismus. Znacka UNESCO na jednu stranu
znamend zaruku mimo#ddného tizemi, na strané druhé také s sebou nese riziko a po-
tencionalni ohroZeni ze strany turistd, ¢ navstévnika. Zkusenosti z jinych, nejen svéto-
vych pamatek UNESCO (viz Lednicko-Valticky aredl, ¢i Biosféricka rezervace Treborisko
a problematika cykloturistiky) ukazuji na zvysené riziko rozvoje tzv. masového turismu,
na ktery nejsou lokality dostate¢né ptipraveny z pohledu nap#. infrastruktury nebo so-
cidlniho vybaveni. Népor turist la¢nicich po navstéveé lokality mtze pfinést komplikace
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pti zajisténi dostate¢né ochrany pamatek, ¢i v pripadé Vlkolince ptimé naruseni soukro-
mi rezidentl. Vzdy je t¥eba hledat kompromisy a vyvazovat potencionélni ekonomickou

Lz

stranku, jez cestovni ruch p¥inasi, se socidlnimi pottebami a dopady na mistni obyvatele.
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Abstract: Regional climate changes impacts induce vegetation zones shift to high-
er altitudes in temperate landscape. This paper deals with applying of
regional biogeography model of climate conditions for vegetation zones
in Czechia to doctoral programme Regional Geography in Palacky Uni-
versity Olomouc. The model is based on general knowledge of landscape
vegetation zonation. Climate data for model come from predicted val-
idated climate database under RCP8.5 scenario since 2100. Ecological
data are included in the Biogeography Register database (geobiocoeno-
logical data related to landscape for cadastral areas of the Czech Repub-
lic). Mathematical principles of modelling are based on set of software
solutions with GIS. Students use the model in the frame of the course
“Special Approaches to Landscape Research” not only for regional sce-
narios climate change impacts in landscape scale, but also for assess-
ment of climate conditions for growing capability of agricultural crops
or forest trees under climate change on regional level.

Key words: climate change scenarios, landscape, regional model, vegetation zone
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INTRODUCTION

Climate change has induced serious changes in vegetation zoning of landscapes around
the world. Global vegetation models cannot consider the migration capability of indi-
vidual plant species as well as the vegetation succession processes at the level of specific
ecosystems. There is therefore most suitable to study the impacts of climate change on
species distribution and succession processes at regional-scale level. Climate change of-
ten influences specific ecosystems in a specific geographic region in synergy with other
specific regional impacts. Regional models of vegetation changes are seem to be as one of
the fundamental knowledge bases allowing us to understand the significance of climate
change within specific ecosystems.

Ecological concept of vegetation zoning seems to be very useful framework for better
understanding to climate change impacts on landscape in regional scale (Machar et al.,
2017a). Published studies focused on shifts in vegetation zonation due to climate change
in the temperate climate zone of Europe are concentrated to the Alpine region (Rosbakh
et al.,, 2014). Outside the Alpine countries, Svajda et al. (2011) studied the altitudinal
shift in dwarf pine vegetation at the upper forest limit in the High Tatra Mts. (Slovakia),
while Kutnar and Kobler (2011) published a prediction of climate-change induced chang-
es in forest vegetation zones in Slovenia. In Czechia, Treml, & Chuman (2015) studied
the impacts of terrain and vegetation structure on the dynamics of forest ecotone limit in
the context of climate changes in the Central European Sudeten mountain ranges.

This paper deals with applying of regional biogeography model of climate conditions for
vegetation zones in Czechia (Oprsal et al., 2018) to studying of doctoral programme Re-
gional Geography in Palacky University Olomouc, Faculty of Science. Students use the
model in the frame of the course “Special approaches to Landscape Research” not only
for regional scenarios climate change impacts in landscape scale, but also for assessment
of climate conditions for growing capability of agricultural crops (Kopecka et al., 2013)
or forest trees (Machar, 2010) under climate change on regional level. The model is based
on general ecological relationships between climate and vegetation zonation of landscape
(Machar, 2009). Results of the model are presented under RCP8.5 scenario. The paper
presents some examples of applying the biogeographic model in the landscape of the
Czech Republic for the prediction period 2030-2100.

Methods and data

The regional biogeographic model of climatic conditions of vegetation zones (referred to
as “model”) in the Czech Republic (hereinafter “CR”) draws on the assumption that the
expected climate change will be manifested by changes in the climatic conditions in the
existing vegetation zones at the regional level which can be good predicted. This does not
imply that the existing vegetation zones will simply extend (shift) to higher elevations of
the European cultural landscape. The model reveals scenarios of future predicted changes
in climatic conditions of vegetation zoning. The main principle of the model is based on
using of vegetation zones as a reference framework for climate predictions of growth
conditions for algorithmized species.
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The current vegetation zones in the Czech Republic (see Tab. 1) were defined using the
bio-indication method. Detailed characteristics of the vegetation zones are included in
the characteristics of the geobiocoenological landscape typology units of the Czech Re-
public which can be translated well into European forestry, agricultural and nature con-
servation typology systems of habitats, e.g. the habitat typology used in the Natura 2000
network (Pechanec et al., 2018).

Climatological data used by the model are providing by the predictive climate database
which assigns climate data to a set of 131 points regularly distributed throughout the
territory of the Czech Republic in the form of a regular trapezoidal network. Database
involves validated climate data calculated for the RCP8.5 regional scenario in period
2030-2100. The Register of Biogeography includes a detailed geobiocoenological char-
acteristics of the CR landscape (vegetation zoning, trophic and hydric series) matched
with individual cadastral areas, provides input biogeographic data for the model. These
databases also use the cadastral areas as their basic spatial units. The possibility to create
application programs utilizing up-to-date data on factors affecting the landscape was the
key motivation for using cadastral areas as the basic elements of the Register of Bio-
geography. Naturally, the cadastral areas as historically conditioned units of territorial
division for the purposes of property and land use records are not entirely homogenous
from the perspective of local natural conditions (Machar, 2012). However, on the region-
al scale (for the entire territory of CR) the cadastre polygons are quite representative of
the heterogeneity of the entire country’s natural conditions, since the original 19% cen-
tury cadastre system (which has not changed much since) used natural boundaries such
as streams, forest edges or major geomorphological formations in the landscape.

The biogeographic model of changes in climatic conditions of vegetation zones repre-
sents a suite of special programs (Fortran programming language) and GIS applications
of Esri products. Climate characteristics (i.e. individual climatological variables used)
were assigned to the definition points of the Register of Biogeography using analytic
geometry by recalculation of a regular trapezoidal network using the gradient method.
The predicted climate characteristics of the definition points, their respective potential
vegetation zones and corresponding characteristics of natural climatic conditions are al-
gorithmized by the model. Algorithmization of climate growth and ecological conditions
for individual target species (e.g. agricultural crop or forest tree) in relation to vegeta-
tion zones is conducted using the method of spatio-temporal analogies, with Lang’s Rain
Factor used as the coefficient of relationship combining total annual precipitation and
average annual temperature in a single value. The algorithmization divides the climatic
conditions for algorithmized species usually into a relative four-step scale. The model
results for defined conditions (climate scenario for a defined period, defined geographic
area, and algorithmized ecological conditions of species) provide a regional scenario of
predicted future climatic conditions for individual species.
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RESULTS

Regional scenario of changes in climatic conditions of vegetation zones
of the Czech Republic

The regional scenario of changes in climatic conditions of the vegetation zones of the
Czech Republic for the prediction period 2030-2100 (hereinafter “the regional scenar-
i0”) indicates three major predicted trends: (i) a gradual increase in areas with climatic
conditions of lower vegetation zones (i.e. zones 1-3), (ii) an area with climatic conditions
of vegetation zone 4 will be still dominant in the CR landscape in the future as well, and
(iii) a significant and fast decline in areas with climatic conditions of higher vegetation
zones (5-8).

Application of the model in doctoral programme Regional Geography in
Palacky University

Students of doctoral programme Regional Geography in Palacky University use the mod-
el in the frame of the course “Special approaches to Landscape Research”. Students apply
the model as a support tool for assessment of regional scenarios climate change impacts
in landscape scale (Kilianova et al. 2012). Another example of applying of the model by
students is assessment of climate conditions for growing capability of agricultural crops
or forest tree under climate change on regional level.

Current case study has been done by students under modelling of the regional scenar-
io for the climatic conditions for Norway spruce cultivation in CR (Simon et al., 2014).
Nowadays, Norway spruce has suitable climatic conditions in upland to mountain re-
gions of CR. Very good climatic conditions for spruce correlate with the currently defined
vegetation zones 5-8 in the mountain regions of the country (where Norway spruce has
its growth optimum). As results of modelling indicated, the regional scenario for 2030
reveals a significant decrease (by 16.41 %) in the area of very good climatic conditions for
spruce cultivation. In the prediction period of 2050, the trend of climatic conditions for
Norway spruce will not be very pronounced, and the situation according to the regional
scenario will similar that in 2030.

The ratio of sites with climatic conditions completely unsuitable for spruce cultivation
will increase significantly in 2070 to 68.23 % of the area of the Czech Republic. The ratio
of sites with good climatic conditions for spruce will drop to 5.60 % in 2070 and the area
of sites with very good climatic conditions will be reduced to a mere 1.08 % (compared
with the present state, this represents a loss of 22 %). This trend of changes in climatic
conditions is confirmed by current ecological collapse of spruce monocultures in the CR
because of drought in last years. According to the scenario, in approximately 55 years
very good and good climatic conditions for spruce cultivation on most of the territory
of today’s Czech Republic will be limited to small sites in the highest mountain regions.
Based on the results provided by the regional scenario, we can recommend fundamen-
tally reassessment of the Czech national strategy of sustainable forest management (Na-
tional Forestry Program) in order to restrict the currently common practice of spruce
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cultivation only to areas defined precisely by the biogeographic model in the mountain
regions of vegetation zones 5 to 8.

Discussion and Conclusion

The mathematical models do not exactly represent predictions of future trends of climate
changes. Models only support the predictions but their results must be carefully inter-
preted on the basis of knowledge of biology and ecology of individual species that are
modelled. The vast majority of the models are correlation models - they are based on the
interdependence (a function or algorithm) between certain bioclimatic variables of the
environment (usually average temperature and average rainfall) and the current range of
a species or the characteristics of the ecological niche of a species (Kovarik et al., 2014).
When you predict future changes in climatic conditions on the basis of climate scenarios,
you can assign relevant biological species or communities to the changed variables. This
procedure is known as bioclimatic envelope modelling. For example, the model predict-
ing the effects of climate change on the growing conditions of sugar beet in the Slovak
Republic was based on the evaluation of the current production potential of agricultur-
al soils expressed by estimated soil ecological units which were assigned environmental
growth requirements and production parameters of sugar beet.

The biogeographic regional model used in this article uses the dependence of vegetation
on the long-term effects of altitude and exposure climate, which is determined by the
average and extreme air temperatures and the amount and distribution of precipitation
(including horizontal precipitation). The current vegetation zones in the Czech Republic
stabilized in older subatlantic about 800-500 BC and the shifts of vegetation zones in the
landscape faithfully reflect the progress of climate change (Simon et al., 2015). The de-
limitation of the current vegetation zones in the Czech Republic was elaborated in great
detail in the context of the creation of bio-geographical basis for the national ecological
network of the landscape (Machar et al., 2017b) and, therefore, the current vegetation
zonation is a suitable basic initial framework for the modelling of the effects of climate
on production and growing conditions of the vegetation in the Czech Republic.

The results revealed by our biogeographical model as presented in this paper are consist-
ent with the expected trends in vegetation changes induced by climate change in Europe
under the ecological model for European vegetation. The main trends of the presented
results are also in line with the currently observed trends of changing distribution of wild
organisms which are attributed to climate change. There were observed that certain but-
terfly species expand their range to higher elevations of the Czech Republic, a fact which
they explain by the impact of climate change. This in fact correlates with the presented
regional scenario of changes in climatic conditions for spruce cultivation. The present
upper forest limit in the highest mountain ranges of the Czech Republic is demonstrably
shifting to higher elevations at the expense of forest-free habitats of alpine grasslands.

Modelling of the spatial aspects of the occurrence, development and impacts of vegeta-
tion zones generates material for further research activities. Elevation is the key variable
affecting the overall floristic diversity of the community — a conclusion which supports

— 143 —



(TEACHING) REGIONAL GEOGRAPHY

hypotheses on the relation between altitudinal climate and vegetation belts. However,
the occurrence of individual species was more influenced by the slope aspect, topographic
index, soil water content and sun radiation than by elevation alone. The existing models
of future distribution of flora and fauna tend to focus on individual target species or spe-
cies groups. Living organisms engage in the ecosystem processes within their ecological
niches and thus the response of biota to climate change is more likely to be identified
at the level of ecosystem diversity. The biogeographic regional models are particularly
useful in this respect.

An important asset of biogeographic models is their possible application within strate-
gies of adaptation and mitigation measures in the landscape in the context of ecosystem
services (Salekl et al., 2017). Vegetation zones serve as important frameworks of ecolog-
ical conditions for the cultivation of agricultural crops and forest tree species. E.g. grape-
vine has best conditions in regions with climatic conditions of first vegetation zones
(Kilianova et al., 2017). Above mentioned study by Kopecka et al. (2013) demonstrated
the practical applicability of such biogeographic model in the creation of a scenario of the
climate change impact on the future growth conditions of sugar beet (Beta vulgaris altissi-
ma) in beet and corn-producing regions of Bohemia. The first studies analysing both the
continual fluctuation of agroclimatic conditions in the past 200 years and the expected
shifts in the upcoming decades in the Central European region have been demonstrated
an expansion of warmer and drier agroclimatic conditions in the most fertile agricultural
regions. This study indicated that the development of European climate may result in the
most massive shift in agroclimatic conditions since the onset of farming, which is beyond
our historical experience.
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Shrnuti

Disledky klimatickych zmén se v krajindch mirné klimatické z6ny mohou projevovat
mimo jiné v posunech vegeta¢ni zonace do vyssich nadmotskych vysek. Prispévek pred-
stavuje regionalni biogeograficky matematicky model klimatickych podminek vegeta¢ni
stuptiovitosti krajiny v Cesku a jeho aplikace v ramci vzdélavani studentti doktorského
studijniho programu Regionélni geografie na Prirodovédecké fakulté Univerzity Palacké-
ho v Olomouci. Model se opira o obecné ekologické zavislosti vegeta¢nich stupni krajiny
na dlouhodobém piisobeni vy§kového a expozi¢niho klimatu. Zdrojem klimatologickych
dat pro model je predikéni validovand databéze klimatickych prvka pro obdobi do roku
2100 podle scénare RCP8.5. Zdrojem ekologickych dat je databdze Registr biogeografie,
ktera zahrnuje geobiocenologické udaje o krajiné vdzané na jednotliva katastrilni uze-
mi celého Ceska. Matematické modelovani zmén klimatickych podminek jednotlivych
vegeta¢nich stupna v disledku definovanych klimatickych zmén je feeno jako soubor
specidlnich programu s aplikaci v prostfedi GIS. Vystupy matematického modelovéni
pro definované okrajové podminky lze pfehledné graficky vizualizovat. Studenti model
aplikuji v ramci semina#t ze studijniho predmétu ,Vybrané ptistupy k vyzkumu krajiny*
nejen pro tvorbu regionalnich scénatrt potencidlnich impaktd predikovanych klimatic-
kych zmén na krajinu, ale i jako podpirny néastroj pro posouzeni predikovanych zmén
klimatickych rustovych podminek vybranych zemédélskych plodin nebo lesnich dfevin
v regiondlnim méritku.
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Abstract: The agriculture in Slovakia has undergone structural changes since its
accession to the European Union (EU) in 2004, that have been linked
to the adoption of the Common Agricultural Policy of the EU Member
States. The article focuses on the Nitra region as a typical agricultural
region of Slovakia and its development from the agricultural point of
view from 2004. Compared to other Slovak regions the Nitra region has
good soil climatic ratios, for the development of agriculture. The Nitra
region has the largest share of agricultural land which is characterized by
a high-level share of arable land from total agricultural land. The region
has the highest values in gross agricultural production from the 2004-
2016 reporting period. It has good results in plant and livestock pro-
duction. The region has the highest employment in agriculture. Despite
the decline in agricultural land, as well as a decline in total employment
in agriculture, the region has the highest employment in agriculture in
Slovakia. It is characterized by a well-developed business structure for
intensive agricultural production.

Key words: Nitra region, plants production, livestock production, employment in
agriculture, business structure
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INTRODUCTION

The Central and Eastern-Europe regions have been currently passing through multilat-
eral transformation (Vaishar & Stastna, 2016). In 2004 the share of the primary sector
of Slovakia showed 3.6% of gross domestic product and by 2016 it showed a decrease
to 3.0%. The tendency in share decreases on edit value production corresponds in years
2004-2016 with the reduction of using the factor of production work too. In recent
years, we have witnessed, among other things, a significant reduction in the agricultural
sector’s position in total employment in Slovakia (Strojny & Piecuch, 2017). The share of
the primary sector on total employment decreased in 2004 from 4.7% to 1.6% in 2014.
The change from centrally planned to the market economy has opened the way to other
directions of permanent transformations such as: from productive to post-productive
and from (inter)national to global transformations (Vaishar & Stastna, 2016). Blacksell
(2010) described the transformation in agriculture as a process of changes in production
aid of the widest conceived maintainable development of strategy in the countryside.
Job reductions in agriculture are the accompaniment of continual restructuring of the
agricultural sector. According to Buchta (2013), the future perspective of agrarian em-
ployment will depend mainly on the production increase of the department, the inten-
sity of department modernization, enhancing human capital and in various usage of the
internal development potential of the rural economy.

Agriculture is an important sector of the economy, and rural development amplified by
the Common Agriculture Policy plays an important role in every European country, espe-
cially in its Central and Eastern parts (Strojny & Piecuch, 2017). The important indicator
of agricultural development in Slovakia is gross agricultural production. Comparing the
years 2004-2016 in the Slovak Republic there was a slight increase in gross agricultural
production (GAP) by 4.8% based on the decrease of gross plant production by 22.6%.
Gross animal production decreased by 13.44%. It is similar in monitored the Nitra re-
gion, where was an increase of GAP of more than 20%, gross plant production increased
more than 40% and gross animal production decreased around 10%. The structural im-
balance in agriculture deepended on 2004. Gross plant production starts to prevail not
only in Slovakia but as well as in the Nitra region. The decrease of animal production
share in Slovakia in 2004-2016 is related to prevailing of livestock keeping, especially
pigs and cattles before Slovakia joins the EU (Némethova et. al., 2014). In 2004 the share
of the Nitra region on total gross agricultural production (GAP) of Slovakia was 27.40%
which is positive for the region. The agricultural importance of the region within the
country increases which is proved by the share increase in 2016 which was 30.00%. The
share of the region on gross plant production of Slovakia has been changing gradually
and as well as gross animal production. The region has the highest values in gross agricul-
tural production as well as in gross crop production and gross livestock production. The
Nitra region based on the results of the monitored results is very important for the whole
agrarian sector in Slovakia.
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METHODS AND DATA

According to Lacko-Barto$ova and Buday (2013), Slovakia’s agriculture has undergone a
recession in recent years, and stagnation of decisive economic and production indicators
is currently taking place. From selected indicators of sustainable agriculture are showing
that Slovakia’s agriculture is not able to generate a reasonable level of profit on the long
horizon, thus ensuring competitiveness in the EU global market. There is an effort to
keep the agricultural development even in less developed regions of Slovakia with a do-
nation from EC and a national budget. Regional differences in agriculture of Slovakia are
the result of the historical development which had been determined by different soil and
climate conditions in lowlands, mountains or areas under the mountains (Marcinéakova,
2013). Different productive—economical conditions of the agrarian sector affect agricul-
tural production in productive regions of Slovakia including the Nitra region. The re-
gions with different productive- economical conditions determined remarkable regional
disparity in Slovak conditions (Marcin¢akova, 2013). In productive lowlands, there are
most suitable conditions for plant production and that is why is animal production in
such regions less important. In animal production keeping of poultry and pigs prevail.
Plant production in these regions keeps enough forage base for keeping animal produc-
tion (Némethova et al., 2018).

The use of agricultural land, the size of agricultural production, employment in agricul-
ture, business structures in agriculture and the greening of agriculture are widely used in
the work of several experts. In the Czech Republic and the Slovakia Republic are several
geographers concerning with the problem, for example, Véznik et al. (2008); Véznik et
al. (2013); Spisiak et al. (2005); Spisiak and Némethova (2008) and others. Nowadays
development tendencies of agrorural structures lead to increasing in social-economical
differences between the regions. The subject of interest of several Slovak and Czech ex-
perts: Svobodova and Véznik (2011); Véznik and Kone¢ny (2011); Véznik et al. (2017),
Némethova et al. (2018) and others. According to Némethova et al. (2014), under the
influence of EC, there have been several structural changes in new EC members as well as
Slovakia, touching the decrease of acreage of agricultural soil and its usage. The Czech Re-
public, long-term changes in the use of agricultural land have been addressed by Kabrda
and Jancdk (2006). A similar issue is elaborated on in Szturc et al.”s (2017) case study.
The take-over of agricultural land is connected with the development of urban areas, with
the growth of built-up areas. If this trend continues, a large-scale decline in agricultural
land can be expected in the future, coupled with possible problems regarding sustainable
agriculture, which can also cause difficulties with food shortages. The relationships be-
tween urbanization and agriculture are addressed in Zasada et al’s (2013) paper. Accord-
ing to Sveda and Vigasova (2010), the increase of built-up areas in last years relates to the
change of agricultural usage of the land.

The article focuses on the agriculture development of the Nitra region in the period
2004-2016.
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1. Using the development index we analyze the development of areas of agricultural
land, arable land and permanent grassland at the district level of regions in Slova-
kia in 2004 and 2016, with an emphasis on the Nitra region.

2. We will show the development of areas of arable land in the Nitra region at the
level of municipalities in 2004 and 2016 according to the growth/decline index.

3. The development of employees in the agriculture of the Nitra region and Slovakia
is monitored by the development index. We analyze the proportion of employees
in the agricultural sector of the Nitra region in Slovakia from 2004-2016. We com-
pare the share of agricultural employment in agriculture per 100 hectares of ag-
ricultural land (relative employment in agriculture) in the monitored region with
the rest of Slovakia.

4. With the help of the development index, we can show the development of the
production of selected crops (cereals, oilseeds, potatoes, sugar beet, multiannual
fodder) in the Nitra region and Slovakia as a whole. We analyze the production of
monitored crops in the Nitra region — we show the region’s share in the produc-
tion of these crops of Slovakia in the period from 2004-2016. We compare the
hectare yield of the monitored crops achieved in the region with the amount for
the SR from 2004-2016.

5. The development of the quantity of livestock in the Nitra region and the SR, form
2004-2016, will be expressed using the development index. We analyze the po-
sition of the Nitra region in animal production in Slovakia - we show the region’s
share concerning individual types of livestock (cattle, pigs, sheep and rams, poul-
try) in Slovakia. We compare the achieved density of animal production in the Ni-
tra region with the amount for the SR - the density of cattle, sheep, and rams per
100 hectares of agricultural land, the density of pigs and poultry per 100 hectares
of arable land.

To monitor arable land development villages of Nitra county in 2004 and 2016 growth/
decline index was used. It indicates a percentual increase or decrease of arable land (Blazik
etal., 2011). The mathematical expression of growth/decline index:

Tip

Cip

ZRk(afb) = T:E x 100 | — 100 [%]

Cia
where ZR i (o-p) is the change of the area of soil usage (growth/decline index), r;, is the
area of the land at the beginning of the perid and rj, at the end of the period, ¢, is overall
area of monitored land at the beginning and ¢y, at the end of the period.

Statistical data used in article was from the Regional DataCube Database of the Statisti-
cal Office of the Slovak Republic (2016).
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THE AGRICULTURAL LAND SOURCES USE

According to Zelensky (2002), the Nitra region in terms of use of agricultural land is classi-
fied to the type of country with a prevalence of arable land and the subtype of the country
with a high intensity of agricultural production. In connection with the soil context, it is
important to observe changes in soil management. The agricultural land in the Nitra region
in 2016 covered the area of 465.7 thousand hectares it is 19.4% from the total area of agri-
cultural land in Slovakia (the share value is the highest compared with other regions). From
agricultural land is 87% arable soil. This high level of share of arable land in agricultural
land predetermines the Nitra region for intensive agricultural production. The share of the
arable soil of the region in the total arable soil of Slovakia represents about 30%. This share
is the highest in comparison with other regions of Slovakia. The Nitra region also concerns
the highest share of arable soil per capita (roughly 0.57 ha). The most important aspect of
Slovakia’s entering the EU was the increase in direct payments in agriculture, which greatly
supported farmers” incomes and thus the overall development of Slovakia’s agriculture,
which also contributed to a reduction in the process of decoupling agricultural land in the
country. The process of grinding, resp. the non-use of agricultural soil was mainly related to
the transformation process in the 90 years of the 20th century when the decline occurred,
resp. there was a decrease in agricultural production in selected parts of Slovakia, due to in-
adequate financial support of the state for farmers. With the help of the EU, funds are sup-
ported not only in the agricultural sector but also in rural development. Despite this fun-
damental support, we can observe a decrease in the area of agricultural land in the districts
of Slovakia. According to development index, there is a smaller decrease of agricultural soil
areas according to the development index in the regions on Podunajska niZina (lowland),
Juhoslovenska kotlina (basin) as well as Vychodoslovenska nizina (lowland). These are the
most agriculturally used regions of the region of Slovakia (Fig. 1).

Fig. 1: The development of agricultural land area in Slovak districts in years 2004 and
2016.

Source: Statistics Office of the Slovak Republic, 2016
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We were monitoring the decrease of arable land to villages of the Nitra region accord-
ing to the growth/decline index in 2004 and 2016 (Fig. 2). Our findings indicate that
the decrease of arable land in the individual municipalities villages of the Nitra region
is related to its extensive usage as well as building purposes. Changes occurred with the
reduced arable land and the built-up area increased are also typical of the municipalities
of the monitored region as a result of the current suburbanization, the building of family
houses and flats, building of production and commercial-storage complexes, shopping
and entertainment centres, logistics operations, industrial parks, and others. A decrease
in arable land occurred in 182 municipalities (52.0%). The overall growth of arable land
occurred in 108 villages (30.9%) and there was no change in arable land area in 60 villages
of the region (17.1%).

Fig. 2: Increase and decrease of arable land in villages of the Nitra region in 2004 and
2016.

Source: Statistics Office of the Slovak Republic, 2016; authors’ calculations
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THE EMPLOYMENT IN AGRICULTURE

The employment rate in agriculture in Slovakia before entering the EU was characterized
by a decrease of more than 50%. From 2004 to 2016 the decrease was slighter. The indi-
cator in the Nitra region according to the development index showed a decrease of about
40%. Even according to relative employment (the number of employees on 100 ha of
agriculture land) there is a drop of employees in agriculture recorded in Slovakia as well
as in the Nitra region. The Nitra region comparing to other regions in Slovakia shows the
highest share of total employment (Tab. 1).

Tab. 1: Development of employed in agriculture in the Nitra region and in
the Slovak Republic in 2004-2016

5:'::°yme"t/ 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2016
Nitra region 12582 12240 11494 10714 10007 9879 8289 8178 7738 7365 7461

Slovak Republic 59362 56109 51330 48510 45372 43733 38006 37973 38347 37469 37810

Share of the

region in the SR 21,2 21,8 224 221 22,1 22,6 219 21,6 20,2 19,7 19,7
(%)

Number of
employees per
100 a.l. in the
region
Number of
employees per 24 23 21 2,0 19 1,8 1,6 1,6 1,6 1,6 1,6
100 a.l. in the SR

Source: Statistics Office of the Slovak Republic, 2016; authors’ calculations

2,7 2,6 2,4 23 2,1 2,1 18 18 1,7 1,6 16

Note: a.l. — agicultural land

PLANT PRODUCTION

When evaluating the development of the production of selected crops, we chose the indi-
cator of the percentage of production of individual crops of the Nitra region in the total
production of Slovakia. Based on the selected index, we dare to say that the Nitra region
holds an important place in the cultivation area of grain and oil-bearing crops and their
importance is going to rise (Tab. 2). The importance of these crops in Slovakia’s overall
production will be to increase. In the observed period (2004-2016) at the level of both
region and SR, according to the development index, there was a slight increase of cereals
up to 0.3%. From these values (Tab. 2) it is confirmed that the Nitra region is the impor-
tant region in the cultivation and production of cereals in Slovakia. In the observed years
(2004-2016), this region even reached higher numbers of hectare grain crop production
in comparison to the overall Slovak average (Tab. 2). Recently, there has been recorded an
interesting surge in the cultivation of oil-bearing plants what can be explained by higher
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demand, especially for reasons of their possible deployment for energy purposes. Accord-
ing to the development index, the production of oil-bearing plants during 2004-2016
increased by more than 18% in the Nitra region and more than 25% in Slovakia.

Tab. 2: Development of production and hectare grain crops production in
the Nitra region and in the Slovak Republic in 2004-2016

Grain bearing crops 2004 2005 2006 2007 2008 2010 2012 2014 2016

Nitra 1424 1418 1167 1054 1577 1017 1105 1883 1425
region 114 287 110 000 69 260 691 885 512
Slovak 3793 3585 2928 2793 4137 2554 3035 4708 3805
Production  Republic 28 391 &4 185 019 239 810 338 712
(intonnes)  Share of
theregion ;0 396 399 37 381 398 364 400 375
in the SR
(%)
Nitra
Hectare sl 53 53 46 3,9 58 4,2 3,9 6,9 54
crop (tonne/
hectares) Slovak 47 45 40 35 52 37 38 60 51
Republic

0il bearing crops

Nitra

region

Slovak
Production Republic
(in tonnes) Share of
the region
in the SR
(%)
Nitra
region
Slovak
Republic

169272 159546 205179 179531 238244 187015 144284 279001 210494

478363 453036 514669 467512 633141 500688 454288 738667 562951
354 352 39,9 384 37,6 374 31,8 378 37,4

Hectare 53 54 46 39 58 41 39 33 2,5
crop (tonne/

hectares) 4,6 45 4,0 3,5 5,1 3,7 38 3,1 23

Potatoes
Nitra
region
Slovak

Production Republic

(in tonnes) Share of
the region
in the SR
(%)

Hectare Nitra 02 197 186 149 199 147 196 208 206

region
crop (tonne/ J

Slovak
hectar
ectares) Republic

45372 33003 31998 33225 33476 22292 25030 18607 14447

450103 344741 297448 336509 281921 151350 165666 178817 144625

10,1 9,6 10,8 99 11,9 14,7 15,1 10,4 10,0

15,8 15,8 14,3 16,2 17,2 1,5 18,5 19,6 17,9
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Sugar beet
i’;’:‘m 634001 715114 558097 330974 190520 353613 355695 575848 508941
Slovak 1598 1734 1370 1550 1205
Production Republic 773 612 908 Godbl | GERIB ] Sh e Ehotal 218 450
(in tonnes) Share of
theregion 5004y a7 391 81 362 400 32 422
in the SR
(%)
Nitra
Hectare region 454 544 523 451 613 517 441 693 555
crop (tonne/ Slovak
hectares) vax 450 522 495 449 611 545 453 698 560
Republic
Multiannual forage
crops
i’;’l‘;n 151963 125166 109023 105232 111511 98327 80479 98265 81763
Slovak
) ) 708155 645509 629268 623511 699004 688488 627635 746293 573247
Production Republic
(in tonnes) Share of
theregion —»1 0 q94 73 169 160 143 128 12 143
in the SR
(%)
Hectare rNeI;Zn 8 73 74 13 18 65 51 68 55
crop (tonne/ Slovak
hectares) : 59 5,1 4.8 45 5,0 43 38 45 41
Republic

Source: Statistics Office of the Slovak Republic, 2016, authors’ calculations

The areas of oilseed crops are increased that in reflects EU support in the form of direct
support for energy crops. Notwithstanding the fact that Slovakia produces more oil-bear-
ing crops than its home consumption, this row stock is mainly being exported and the
domestic market is served by imported completed products (Blaas, 2013). Thanks to ad-
vantageous climate conditions, the highest share in the production of oil-bearing crops
is recorded in those regions that are on Danube lowland, especially in the Nitra region is
produced more than 35%. Similarly, also hectare harvests of oil-bearing crops in the re-
gion are higher than the Slovak average is (Tab. 2). The most significant descent between
2004 and 2016 was recorded in potato production at the level in Slovakia and the Nitra
region more than 60%. Most potatoes are produced in the northern regions of Slovakia.
In recent years there has not been a reduction of potato production, but rather the stop
growing of potatoes in Slovakia. The share of the Nitra region in potatoes production is
constantly falling (Tab. 2). What makes evidence of positive soil-climate conditions espe-
cially for cultivating early potatoes in the region is the fact of higher hectare yields than is
the value of Slovak average yields (Tab. 2). The most productive soils are selected for sug-
ar beet cultivation in the climatically most favorable regions of Slovakia. According to the
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development index, the sugar beet production in 2004 and 2016 also recorded a decline
of more than 20% both in the Nitra region and throughout Slovakia. The share of the re-
gion in the production of sugar beet is above 30% (Tab. 2). The Nitra region and Slovakia
reach approximately the same values of hectare yields of sugar beet (Tab. 2). Cultivation
of multiannual forage crops is closely connected to numbers of housekeeping animals for
that they are cultivated for. As it is in the case of potatoes, a decrease in the production
of multiannual crops was recorded both in Slovakia about 20% and in the Nitra region
about 50%. The share of our region in the production of multiannual forage crops in
SR goes gradually down (Tab. 2) This reduction in the production of multiannual forage
crops can be explained by the overall decrease of beef cattle and pigs in observed years
(2004-2016). Advantageous soil conditions for cultivating multiannual forage crops in
the Nitra region are one of the reasons for their higher than average hectare yields in SR
(Tab. 2).

ANIMAL PRODUCTION

When Slovakia entered the European Union in 2004, it had to adapt to new conditions
for animal production and market demands, which led to further reduction of beef cattle
and numbers of pigs. In the case of beef cattle, the overall decrease is less dramatic in the
framework of Slovakia about 15% when compared to the situation in the Nitra region
about 25%. The less importance of the Nitra region in keeping beef cattle can be shown
in the share of the region of the intensity of animal production in SR (Tab. 3). Reduction
of numbers is expressed also by the overall number of beef cattle per 100 hectares of ag-
ricultural soil Values of this index are under Slovak average. Out of all farm animals, the
biggest fall was recorded in the keeping of pigs about 50% in the Nitra region and 60%
in Slovakia. The most influential reason for this was the impossibility to obtain funds for
breeding and keeping these farm animals in consequence with pig overproduction in the
frame of whole of the Europe. The Nitra region has got the highest share in pig keeping
thanks to its most suitable conditions for this type of keeping it and it also has got the
highest numbers of pigs (Tab. 3).

Tab. 3: Development state of livestock number and intensity of livestock
production in the Nitra region and in the Slovak Republic in 2004-2016

Beef cattle 2004 2005 2006 2007 2008 2010 2012 2014 2016
Nitra region 85530 83539 80902 78499 72498 66190 66502 64527 63003

ﬁz::gers Slovak Republic 540146 527889 507820 501817 488381 467125 471091 465543 457586

(in Share of the

pieces)  regionin the SR 158 158 159 156 148 142 141 B9 138
(%)

Intensity  Nitra region 20,1 195 18,7 18,2 169 154 156 150 147

:)?(Etctésgl ; Slovak Republic 279 27,2 26,2 26,0 252 243 244 24,2 238
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Pigs
Nitra region 326752 317470 326188 278337 193771 170070 147705 152170 164927
E'fmbers Slovak Republic 1;;2 1;22 1;% 951934 748515 687260 631464 641827 457586
(in Share of the
pieces)  region in the SR 84 W87 295 292 59 48 B4 BT 360
(%)
Intensity  Nitra region 82,6 80 813 69,3 483 23 36,9 374 40,7
E:gie(;;] Slovak Republic 845 817 82 709 555 507 464 472 469
Sheep and rams
Nitra region 10453 10064 10751 10229 9821 10041 10832 11690 11784
ﬁﬂfﬁ{)’ers Slovak Republic 321227 320487 332571 347179 361634 394175 409569 391151 633116
(in Share of the
pieces)  regioninthe SR 33 31 32 30 27 26 26 30 19
(%)
Intensity  Nitra region 2,5 24 2,5 24 23 24 25 2,7 27
;?:fe’;)('" Slovak Republic 66 65 11 180 187 25 22 24 199
Poultry
Nitra region 3717 3738 4233 3708 3759 3771 3010 3764 3723
636 78 457 497 104 709 906 156 12
Poultry . 13713 14084 13038 12880 11228 12991 11849 12494 12836
numbers  Slovak Republic B9 09 303 124 M0 916 818 o074 24
Sir:eces) Shqreqfthe
region in the SR 27,1 26,6 325 288 335 290 254 30,1 290
(%)
Intensity Nitra region 9401 9416 10547 936 976 9389 7524 950 9178
of
z?lumy Slovak Republic 10077 10377 9703 9592 8321 9592 8713 9193 9507
pieces)

Source: Statistics Office of the Slovak Republic, 2016; authors’ calculations

Reduction in numbers of pigs both at regional and country level in the observed period
2004-2016 can be seen when looking at the intensity of pigs keeping that is expressed
by the overall number of pigs per 100 hectares of arable soil whose values are constantly
decreasing from 2004. Here, the Nitra region reaches lower values than is the Slovak
average (Tab. 3).

In the case of sheep and rams, according to the development index, there is an increase
in livestock production in Slovakia by more than 95% and in the region by more than
10%. The biggest help comes from the EU funds that provide support for keeping farm
animals on the permanently grassy land. Here, the regional share reaches 2-3%. The in-
crease in the number of sheep in the region and Slovakia is also indicated by the intensity
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of livestock production, which is increasing (Tab. 3). In the case of poultry, we did not
record as high a decrease as it was in the case of beef cattle and pigs. And what is more,
in the Nitra region, there was a slight increment recorded (0.15%). This overall decrease
(about 6%) was influenced especially by our openness towards the European market and
the import of cheaper poultry. The Nitra region is also typical by its highest share in the
keeping poultry (25-33%) area. There is another index showing the decrease of poultry,
the intensity of animal production expressed by the number of poultries on 100 ha of
arable land (Tab. 3). The values of this regional index are a bit below the average numbers
of Slovakia, but when compared to other regions they are the biggest ones.

CONCLUSION

The Nitra region belongs to the traditional agricultural regions that are located on the
Podunajska nizina (lowland). In evaluating of many indicators e.g. gross agricultural pro-
duction, agricultural and arable land area, the number of people employed in agriculture,
the number of subjects, the results of production indicators of plant and animal produc-
tion the Nitra region has more of these indicators than any other region in Slovakia. It
is characterized by the highest, resp. a higher proportion of the monitored indicator on
the number of people employed in agriculture, in the production and number of livestock
in Slovakia. Based on the results of the analyses, we can highlight the importance of the
Nitra region in Slovak agriculture. Favorable soil-climatic conditions for the development
of agriculture are a prerequisite for the cultivation of several types of crops, which can
also be seen by the fact that the region has the highest share of gross plant production
in the SR. Despite the decline in the production of multiannual crops, the region has a
significant place in the gross livestock production of the SR.

It also has the highest about 20% share of agricultural land (of Slovakia’s total agricul-
tural land and arable land about 30% of Slovakia’s arable land. It is characterized by a
high level of share of arable land in agricultural land (87%). In the monitored period of
2004 and 2016, the Nitra region experienced the lowest rate of decline in agricultural and
arable land only 2% of all Slovakia’s regions. The region has the right conditions for do-
ing business in agriculture, as evidenced by the number of agrosubjects and agricultural
employment, which are the highest in Slovakia. The region has about 20% of Slovakia’s
total employment in agriculture. In the region, cereals and oilseeds are the most cultivat-
ed, their production is significant throughout Slovakia. The quantity of crops grown per
hectare is higher than Slovakia’s national average. Production of cereals, but especially
oilseeds, increased in the monitored period 2004-2016 in contrast to the production of
potatoes, sugar beet and multiannual crops. Favorable soil-climate allows the region to
reach higher hectares in all crops compared to SR values. In the monitored period 2004-
2016, not only at the level of Slovakia but also in the region there is a decline in the state
of all livestock, except for the sheep and rams. The drop-in livestock also shows reduced
values of livestock production. The region is characterized by a significant position in pig
and poultry farming. It achieves higher values of the share of pigs and poultry on the
total livestock of the Slovak livestock.
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Shrnuti

Nitransky kraj patti k tradi¢nim zemédélskym regiontim Slovenka, které se nachdzeji
v Podunajské niziné. P¥i hodnoceni nékolika ukazateld, nap#. velikosti hrubé zemédélské
produkce, vyméry zemédélské a orné pidy, po¢tu zaméstnanych v zemédélstvi, produke-
nich ukazatel rostlinné a zivocisné vyroby dosahuje Nitransky kraj vyznamné postave-
ni v zemédélstvi Slovenska. Vyznacuje se nejvyssim, resp. vy$s$im podilem sledovaného
ukazatele na celkové zaméstnanosti v zemédélstvi, v produkci a v po¢tu hospodafskych
zvifat Slovenska. Na zdkladé vysledka analyz mazeme vyzvednout dilezitost kraje pro
zemédélstvi Slovenska. P¥iznivé pudné-klimatické podminky pro rozvoj zemédélstvi jsou
predpokladem péstovani vice druhtt zemédélskych plodin, coz se projevuje i vysokym
podilem kraje na hrubé rostlinné produkci SR. I pfes pokles po¢tu nékterych druht hos-
podatskych zvifat, kraj ma vyznamné postaveni i v hrubé Zivo¢isné produkeci SR. Vyzna-
¢uje se nejvyssim zhruba 20% podilem na celkové zemédélské pudé Slovenska a dosahuje
i nejvyssi zhruba 30% podil na orné padé Slovenska. Vyznacuje se vysokym stupném
zornéni (87 %). Ve sledovaném obdobi let 2004-2016 je v porovnani s ostatnimi kraji
Slovenska, podle vyvojového indexu, zaznamenany v Nitranském kraji nejnizsi, zhruba
2% ubytek zemédélské a orné pudy. Kraj ma vhodné podminky pro podnikédni v zemédél-
stvi, svéd¢i o tom i zaméstnanost v zemédélstvi, kterd je v ramci Slovenska nejvyssi. Kraj
dosahuje zhruba 20% podil na celkové zaméstnanosti v zemédélstvi Slovenska. V kraji se
nejvice péstuji obilniny a olejniny, jejich produkce je vyznamna v celoslovenském mérit-
ku. Hektarové trody uvedenych plodin jsou vyssi nez je celoslovensky pramér. Produkce
obilovin, ale zejména olejnin ve sledovaném obdobi let 2004-2016 vzrostla na rozdil od
produkce brambor, cukrové fepy a viceletych picnin. P¥iznivé piidné-klimatické podmin-
ky umoznuji kraji ve viech sledovanych plodinach v hektarovych trodach dosahovat nad-
prumérné hodnoty SR. Ve sledovaném obdobi let 2004-2016 dochazi nejen na trovni
Slovenska, ale i kraje k poklesu po¢tu kust viech hospodétskych zvitat, kromé poctu ovci
a berant. Na pokles po¢tu hospodatskych zvifat poukazuji i snizené hodnoty intenzity
zivocisné vyroby. Kraj se vyznacuje vyznamnym postavenim v chovu prasat a drubeze
Slovenska. Dosahuje vy$si hodnoty podilu prasat a dritbeze na celkovych stavech uvede-
nych hospodatskych zvirat Slovenska.
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Abstract: Foreign aid allocations have been of interest to researchers in developing
economy, development studies, and development geography. Most of
the available studies address development issues at countries level rath-
er than at subnational levels within these countries. Researchers model
and test the distribution of aid across recipient countries, considering
recipient countries as homogenous units. This methodological approach
masks an important regional heterogeneity within developing countries;
therefore sub-national analyses may significantly contribute to more nu-
anced understanding of foreign aid. The gap in research arises from the
related fact, that there has been a chronic lack of usable project-level
data from developing countries. The situation has been changing only
slowly over the last few years. This contribution attempts to emphasize
the importance of the regional perspective in research of foreign aid allo-
cations and to demonstrate the challenges associated with the geocoding
of the Czech Republic’s foreign aid projects on the example of students’
seminar assignment on Czech foreign aid in Ethiopia.

Key words: foreign aid, subnational aid, geocoding, Czech Republic, Ethiopia,
AidData
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RESEARCH OF FOREIGN AID ALLOCATIONS ON
SUBNATIONAL LEVEL: AN OVERVIEW

The allocation of foreign aid has been a subject of interest to researchers for more than
three decades. The majority of empirical studies models and tests the distribution of
aid across recipient countries, considering recipient countries as homogenous units.
The research typically focuses on whether donors give more aid to relatively poor and
well-governed recipient countries, or if their aid is motivated by economic and politi-
cal ties between donor and recipient countries (Ohler & Nunnenkamp, 2014). The
first contributions can be traced to the 1970s from McKinlay and Little (1977), while
more recent prominent studies include paper by Alesina and Dollar (2000), Barthel et
al. (2014), Berthelemy (2006), Dreher et al. (2011), Harrigan and Wang (2011), Lunds-
gaarde et al. (2010). Most of the focus was on established “western” donors (i.e. Western
European countries, USA, and Japan) or China (Dreher & Fuchs, 2015), while donors
from post-communist countries from Central and Eastern Europe (CEE) received only
limited attention in the aid allocation literature. The only exceptions were studies by Sze-
nt-Ivanyi (2012), Harmacek et al. (2017) and Oprsal et al. (2017). Cross-country analyzes
are also dominant in research of specific sub-categories of foreign aid, such as foreign aid
for democratization and good governance (Adedokun, 2017; Knack, 2004), or environ-
mental aid (Miller, 2014; Oprsal & Harmacek, 2019a; Oprsal & Harméacek, 2019b).

In contrast, only limited empirical evidence exists on the allocation of aid within recipient
countries. Considering recipient countries as homogenous units of observation masks the
important regional heterogeneity within these countries, therefore sub-national analy-
ses may significantly contribute to an understanding of the pattern and effects of foreign
aid. The gap in the literature arises from two related facts; there has been a chronic lack
of usable sub-national data and, therefore, most studies use aggregate donor aid flows
rather than project-level data (Powell & Findley 2012). The situation has been changing
over the last few years, mainly due to the initiatives aimed at the geocoding of foreign
aid projects on the regional and/or local levels. The most advanced initiatives are the
AidData Geocoding Initiative (by the College of William & Merry in the US) and Mapping
for Results - M4R initiative (by the World Bank). Geocoding is a process by which an ad-
dress is assigned to single data point (i.e. project activity) with a corresponding latitude
and longitude and information about the precision of the location identified (Strandow
et al., 2011). Each of the above-mentioned initiative has limits. The AidData Geocoding
Initiative geocoded data are only available for a limited number of 37 African countries
(BenYishay et al., 2017) and do not contain geocoded data of Czech foreign aid projects.
The World Bank database includes solely World Bank projects and project activities. And
the Development Gateway’s Aid Management Platform runs for a few countries.

The small but growing literature on sub-national aid can be divided into two groups. The
first investigates the sub-national level from the perspective of regional and local needs
and/or other factors, which can alter the localization of aid activities at the regional and
local levels. These studies focus either on a single country or on a cross-section of sub-na-
tional localities from different countries (Dreher et al., 2016). The examples of a sin-
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gle-country studies include cyclone-related relief aid allocations in Madagascar (Franck-
en et al., 2012), the influence of electoral biases on aid spending in Kenya (Briggs, 2014;
Jablonski, 2014), the regional pattern of World Bank projects in India (Nunnenkamp et
al., 2017), and micro-level evidence of foreign aid on infant mortality in Nigeria (Kotsad-
am et al., 2018). Cross-section studies comprise of research on the regional allocation
of multilateral aid within recipient countries in Africa (Ohler & Nunnenkamp, 2014),
the sub-national allocation arrangements of Chinas foreign assistance in Africa (Dreher
et al,, 2016), Chinese aid and local corruption (Isaksson & Kotsadam, 2018a), and the
impact of Chinese development projects on trade union involvement in Africa (Isaksson
& Kotsadam, 2018b).

The second group of studies focuses on the coordination of donors at a sub-national level,
again dealing either with regions within a single recipient country or in multiple coun-
tries. The coordination of donor aid activities is considered an important prerequisite
for higher aid efficiency. The topic was expanded on by several authors including (Powell
& Findley, 2012) who conducted a sub-national spatial analysis of donor coordination
in Sub-Saharan Africa. (Ohler, 2013) focused on donor coordination within Cambodia,
(Nunnenkamp et al., 2015) examined aid fragmentation and donor coordination within
Uganda and finally Nunnenkamp et al. (2016) investigated aid donors’ specialization and
coordination within Malawi. In summary, mapping subnational aid is an important step
towards more detailed regional analyses on issues, which have so far been the domain of
cross-country analyzes, and which can cover a wide range of topics ranging from institu-
tional quality, public health, nature conservation or inequality and pro-poor growth (see,
for example Burnside, Dollar, 2000; Oprsal et al., 2018; or Harmacek et al., 2016).

CHALLENGES IN GEOCOCODING FOREIGN AID
PROJECTS: AN EXAMPLE OF CZECH PROJECTS
IN ETHIOPIA

When studying the regional distribution of Czech development cooperation projects, it
is not possible to rely on the existing AidData database for two reasons. Firstly, most of
the Czech Republic’s foreign development cooperation priority countries (currently Bos-
nia and Herzegovina, Georgia, Cambodia and Moldova) are located outside the African
continent and therefore AidData datasets are not available to them. Secondly, AidData
datasets for sub-Saharan Africa countries do not contain geocoded information about
Czech aid projects. The priority countries of Czech ODA in the sub-Saharan region are
Ethiopia and Zambia for the period after 2018 (Ministry of Foreign Affairs 2017).

The situation in geocoding Czech foreign aid projects is further complicated by special
cases of the separatist region of Transnistria in Moldava and Abkhazia and South Ossetia
in Georgia. The different administrative and political regimes and general unavailability
of data on aid (Hoch et al., 2017) of these separatists regions raise the question of wheth-
er these separatist regions should be included in analyzes within their formal (from the
perspective of international law) home countries. The geographical distribution of the
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priority countries of the Czech Republic’s foreign development cooperation is largely due
to historical ties from the Communist era (Harmécek et al., 2017; Szent-Ivanyi, 2012),
partly as a manifestation of solidarity with the less developed Eastern European coun-
tries (Szent-Ivanyi & Végh, 2018).

Identification of projects and project activities for countries can be divided into several
phases. The first phase should involve addressing individual donors and donor agencies
(e.g. the Czech Development Agency) with a request to provide data (a list of projects
and information on these projects) implemented in partner developing countries. The
second phase includes implementation of new records into the datasets and geocoding
exercise. Aid projects and project activities should be geocoded in accordance with the
IATI/AidData methodology and included in the datasets. Using this validated methodol-
ogy will ensure the consistency of data with other databases created in accordance with
this methodology. AidData Geocoding Methodology works with the IATI standards (IATI
- The International Aid Transparency Initiative) for describing the location class and ge-
ographic exactness of a given geocoded location (Strandow et al., 2011).

To ensure accuracy, more sources of information should be used in the geocoding process:
the primarily analysis of project documentation, final reports, and available project eval-
uations; further (if necessary) information from project implementers (usually non-gov-
ernmental organizations, academic institutions and private companies); and Czech
embassies in the relevant recipient countries. To identify the appropriate location and
corresponding coordinates, sources may also include Google Earth and OpenStreetMap
among others. When aid projects were implemented in multiple locations, then addi-
tional rows of data in the location table should be included for each unique location for a
given project record.

This method was verified by students in the form of seminar assignment within the
course International Development Cooperation. This course is part of the Internation-
al Development Studies undergraduate program curriculum at the Faculty of Science,
Palacky University in Olomouc. The program retains relatively strong geographical focus
(Oprsal & Novacek, 2017). The exercise was conducted on a sample of five developing
countries during the summer term 2019 and revealed the following challenges:

- only part of the Czech aid projects contain information about their exact location;
this is typical especially for older projects

— even if the site is listed, it is difficult for some countries (especially sub-Saha-
ran Africa) to locate it on the map and assign it the appropriate coordinates; the
reason may be the incorrect transcription of the toponyms in the project docu-
ments which are available predominantly in Czech language and also the absence
of some specific sites in the maps

- some projects contain information only about the administrative region in which
they were implemented; in this case they were mapped at regional level

- some aid projects have a national reach (for instance projects to prevent illegal
migration) and therefore cannot be assigned a specific location; this fact reduces
the number of observations
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- whole exercise is a “top-down” geocoding process, a unilateral system based on the
“donor-recipient” relationship, where all resources and documentation are provid-
ed by the donor institution

The result of the geocoding process was an Excel sheet with project coordinates and other
metadata. The datasets was subsequently transferred to geographic information systems
(using QGIS or ArcGIS) and visualized. An example of visualization is a map of Ethiopia
with the location of foreign aid projects of the Czech Republic. Ethiopia has a specific
system of administrative division, where the whole territory is divided into 9 ethnically
based federal states (kililoch), which are further divided into zones and those into dis-
tricts (wereda) and municipalities (kebele). There are also two self-governing urban areas
(Addis Ababa and Dire Dawa).

Fig. 1: Localisation of Czech foreign aid projects in Ethiopia.
Source: Burdik et al. (2019), supervised by the author

The Figure 1 shows the result of the geocoding exercise of the Czech Official Develop-
ment Assistance (ODA) projects. In total, 18 projects were located to locate concrete
sites, which is 35% of the total of 51 projects implemented in the period 2000-2015.
Most geocoded projects are in the Southern Nations, Nationalities, and Peoples’ Region
(SNNPR). This corresponds to strategic documents of the Czech ODA, which is speci-
fied by SNNPR as a priority region within Ethiopia (Ministry of Foreign Affairs, 2017).
In several cases, different projects were carried out at the same site (usually in human
settlements), but there were also projects implemented in several different locations. In
12 cases, projects were only mapped to zone level because there was no data available
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on the exact location of the project. Six aid projects could only be identified at regional
level, usually because project documents referred to regional scope and did not mention
specific sites. In accordance with the AidData methodology, eleven projects were assessed
as national-wide. No data and descriptions were available for four projects and therefore
these projects were not included in the geocoding process. Figure 2 summarizes the geoc-
oding results according to the level of spatial accuracy achieved.
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Fig. 2: Number of Czech foreign aid projects in Ethiopia geocoded at different spatial lev-
els.

Source: own calculation based on (Burdik et al., 2019)

CONCLUSIONS AND RECOMMENDATIONS

This contribution attempted to feature the relevance of regional perspective in research
of foreign aid allocations. Subnational approach is an important prerequisite to answer
following key questions; (i) how regional factors alter the localization of aid activities
within developing countries and; (ii) what are the effects of foreign aid at subnational
level; (iii) whether donors spatially coordinate their aid projects within recipient coun-
tries. The main research limits are the lack of data locating donor country projects within
recipient countries. This is particularly true for non-African countries and donors who
are referred to as “new” or “emerging” donors (including the Czech Republic). The second
part of the article presents a geocoding exercise that was implemented by students as a
seminar assignment. The assignment enabled students to extend their knowledge and
skills by (i) understanding AidData methodology; (ii) familiarization with selected pro-
jects of Czech Development Cooperation; (iii) practicing work with Geographic Informa-
tion Systems. Only a minority of projects were georeferenced to a specific location. This
fact (in the form of a low number of observations) limits further research possibilities in
the form of statistical analyses. A possible remedy is a more thorough work in the geoc-
oding process (for example, contacting the specific project implementers with a request

— 168 —

ON THE CONTENT



(TEACHING) REGIONAL GEOGRAPHY

to clarify the location where the project was implemented). Last but not least, the Czech
Development Agency (the Agency is a state organization responsible for the manage-
ment of Czech foreign aid) could also contribute to better and more accurate localisation
of Czech development projects, for example by requiring implementers of Czech foreign
aid projects to provide accurate spatial information on project activities (ideally in the
form of coordinates and in accordance with the AidData methodology).
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Shrnuti

Studium alokaci rozvojové pomoci je pfedmétem zajmu vyzkumnika z oblasti rozvojo-
vé ekonomie, rozvojovych studii a rozvojové geografie. Vétsina dostupnych studii resi
alokace rozvojové pomoci na drovni statd spise nez na urovni regiont v zemich ptijima-
jicich pomoc. Vyzkumni pracovnici analyzuji rozdélovani pomoci mezi rozvojové zemé,
pfi¢emz ptijimajici zemé povazuji za homogenni socioekonomické jednotky. Tento me-
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todicky p¥istup zakryva vyznamnou regionalni riiznorodost v ramci rozvojovych zemi;
subnacionalni analyzy proto mohou vyznamné prispét k lepsimu pochopeni motivaci
a dopadt zahrani¢ni pomoci. Mezery ve vyzkumu vyplyvaji z chronického nedostatku
udaji k lokalizaci rozvojovych projektt na mistni a regionalni Grodni a obtiZzné dostup-
nosti regionalnich dat z fady chudych zemi svéta. Proto vétsina studii pracuje se souhrn-
nymi toky rozvojové pomoci na narodni Grovni. Situace se v poslednich letech méni jen
pomalu, pozitivnim trendem je iniciativa AidData, diky které vznikaji datové soubory
geokédovanych projekt predevsim v regionu subsaharské Afriky.

Tento prispévek se snazi zdiraznit vyznam regionalniho ptistupu k vyzkumu alokaci za-
hrani¢ni pomoci a demonstrovat vyzvy spojené s geokddovanim projektt zahrani¢ni roz-
vojové spoluprace Ceské republiky na ptikladu studentské semestralni skupinové prace
zaméfené na Etiopii. P¥i studiu regionalni distribuce projekta ¢eské rozvojové spolupréice
neni mozné spoléhat se na existujici databazi AidData ze dvou davodi. Zaprvé, vétsina
prioritnich zemi zahrani¢ni rozvojové spoluprace Ceské republiky se nachazi mimo afric-
ky kontinent (v soucasnosti jsou to Bosna a Hercegovina, Gruzie, Kambodza a Moldav-
sko) a proto pro né datové sady AidData nejsou k dispozici. Za druhé, datové sady Aid-
Data pro zemé subsaharské Afriky neobsahuji geokédované informace o projektech ceské
pomoci, které byly v minulosti v téchto zemich realizovany. Celkové se v ramci cviceni
podatilo lokalizovat 18 z celkového poctu 51 ¢eskych rozvojovych projekt implemento-
vanych v Etiopii v obdobi let 2000 az 2015.

Vysledek pfedbézného vyzkumu identifikoval nékolik vyzev, kterym je tieba pt#i geoko-
dovani ¢eskych rozvojovych projektt celit. Mezi nejvyznamnéjsi patti fakt, ze pouze
u ¢asti projekta ¢eské rozvojové pomoci je mozné dohledat informace o jejich presné po-
loze v rdmci rozvojové zemé; to je typické zejména pro starsi projekty. I kdyz je umisténi
uvedeno, je pro nékteré zemé (zejména v subsaharské Africe) obtizné identifikovat tato
mista na mapé a prifadit jim ptislusné souradnice; ddvodem muze byt nespravna tran-
skripce toponym v projektovych dokumentech, které jsou dostupné prevazné v ¢eském
jazyce, a také absence nékterych konkrétnich mist (které jsou zirover projektovymi lo-
kalitami) v mapach. Kone¢né, nékteré rozvojové projekty maji celostatni zabér (naptiklad
projekty zabranujici nelegilni migraci), a proto jim nelze ptitadit konkrétni lokalitu; tato
skute¢nost snizuje pocet pozorovani. Ke zlepseni situace muze ptispét Ceska r0zVojova
agentura (statni instituce odpovédna za management ¢eské zahrani¢ni pomoci) napti-
klad tim, Ze bude od realizatort ¢eskych rozvojovych projekt pozadovat, aby poskytovali
pfesné prostorové informace o svych projektovych aktivitich (idedlné ve formé soufadnic
a v souladu s metodikou AidData).
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Abstract: Education in regional geography in Poland takes place at public schools
from the earliest educational stages and is compulsory until young peo-
ple reach the age of adulthood. Reforms of the Polish education system,
resulting in changes in the core curriculum of general education, likewise
resulted in changes in the concept of education in the field of regional
geography. The subject of the authors’ article is education in regional
geography in the Polish education system at various educational stages.
The authors’ analysis has two research goals. The first concerns changes
in the education of regional geography at Polish schools; here the anal-
ysis and evaluation of the current content of education in the field of
regional geography are offered. The second one is the study of the model
of regional geography education in geographical studies in Poland on the
example of the geographyat the Pedagogical University of Cracow. Al-
though elements of education about one’s own region already appear in
a kindergarten, they are most strongly implemented at a primary school
in the form of educational paths, e.g. “Regional education - cultural heri-
tage in the region”, and at a lower-secondary school (gymnasium) during
geography classes.

Owing to the current education reform, liquidating gymnasium (a lower
secondary school level) and re-introducing the division of public schools
into an 8-year primary school and a longer secondary school, the con-
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cept of education in regional education has inevitably changed. Current-
ly, it is implemented in accordance with a multidisciplinary model of ed-
ucation consisting in weaving the content of regional education into the
core curricula of various school subjects, and thus building the image of
the whole region by means of viewing from different perspectives and
inevitable cooperation of teachers of diverse subjects. Invariably, howev-
er, content in the field of regional geography is carried out at a primary
and secondary school during geography classes.

At university level, selected students - in geographical studies — receive
a regional geography training. As an appropriate example one can offer
A. SwieteK’s original classes in “Regional Education” for geography stu-
dents of a teaching specialty consisting of students designing and com-
pleting an educational trail in the area of Nowa Huta in Cracow.

Key words: regional education, regional geography, geography core curriculum,
reform of Polish educational system

INTRODUCTION

Education is perceived as ,,all activities and processes enabling people to get to know na-
ture, society and culture, and at the same time to participate in their transformation, as
well as to achieve as comprehensive development as it is possible (...)” (Okon, 1984). This
definition, commonly accepted in Polish pedagogical literature, offers regional geography
anexceptional place and significance. Regional geography is a department of geography
that deals with the study and description of features of the geographical environment of
individual areas of the Earth, taking into account their natural conditions and the effects
of human activities. It employs pieces of information acquired from various geographical
sub-disciplines. Its basic task is the synthesis of a geographical content in order to learn
about the relationship between the components of the natural environment and human
activity in a given area. In the light of the definition of education according to Okon
(1984), regional geography should therefore play a significant role in educating the young
generation. [s its potential in education at various levels of the education system properly
utilized? The authors of this article decided to determine this by undertaking an analysis
of education in regional geography in Poland.

The subject matter of the authors’ paper is education in regional geography in the Polish
education system at various educational stages. The research goals set by the authors are
as follows:

- definition of school subjects and educational models under which education in
regional geography is carried out at Polish schools,

- indication of the currently applicable content of education in the field of regional
geography at Polish schools at the educational stage of at both primary and sec-
ondary school,
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- defining the scope of teaching regional geography at geographical studies in Po-
land on the example of geography at the Pedagogical University of Cracow.

To achieve the assumed goals, the authors:

- analyzed the content of education contained in the new core curriculum for gen-
eral education,

- analyzed the plans and the core curriculum of geographical studies in the field of
regional geography, indicating the courses at which it is carried out,

- used the example study method by presenting the Regional Education course im-
plemented by students of the teaching specialization in geography at Pedagogical
University of Cracow.

REGIONAL GEOGRAPHY AT A POLISH ELEMENTARY
SCHOOL

The reform of the education system in Poland, which has been gradually introduced into
subsequent educational stages from 2017, resulted in closing down of a lower secondary
school, extension of a primary school to eight years, and a secondary school by one year
(a secondary school to 4 years and a technical school to 5 years) and establishment of
a ,trade school” in place of the former vocational school. Education in regional geography
in the reformed education system takes place during geography lessons at both primary
and secondary school (Osuch, 2018).

At a primary school, geography education during geography lessons is very extensive. An
analysis of the content of education has shown that geography core curriculum included
as many as four content ranges related to this department:

— IL Polish landscapes,
— IX. The natural environment of Poland and Europe,

- XI. Relations between elements of the geographical environment on the example
of selected areas of Poland,

— XII. Own region,
— XIII. ,Little homeland“

As far as teaching regional geography of Poland is concerned, the didactic principle , from
a general level to a detailed level® is applied. As part of an implementation of the ,Polish
landscapes® section, students learn about the diversity of country and learn about: high
mountain landscape (the Tatras Mountains), highlands (the Krakéw-Czestochowa Up-
land), lowland (the Mazovian Lowland), the lake district (the Masurian Lake District),
seaside (the Slovincian Coast), metropolitan (Warsaw), urban-industrial (the Silesian Up-
land) and agricultural (the Lublin Upland).As part of the ,Own Region® section, students
will acquire pieces of information about their own region, the dominant features of its
natural environment, demographic structure and economy, tourist values and the scope
of international cooperation that is carried out in it. Students also get to know their own
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surroundings thoroughly, implementing the ,Little Homeland® section: determining its
area, geographical environment, attractiveness and identity. Geographical phenomena
are also considered by students on a relational and larger scale. Students analyze the
relationships between elements of the geographical environment on the example of se-
lected areas of Poland, and compare the natural environment of Poland with the natural
environment of Europe.

At secondary school (a technical school, a high school), students learn about the regional
diversity of Poland based on the basics of knowledge acquired from individual sub-disci-
plines of geography. The regional diversity of the natural environment of Poland begins
with learning about the division of the country into physico-geographical regions. They
characterize them due to the geological structure and raw material resources, surface
formation, water network, climatic conditions, forms of nature protection and the condi-
tion of the natural environment.

Broadly understood regional education has been implemented in the Polish compulsory
education system not only in the traditional form - and thus during geography lessons.

As a result of the reform of the education system, the education model has changed.
Prior to the 2017 education reform, regional education was implemented according to
an interdisciplinary education model. It consisted in the implementation by students
of educational paths combining knowledge and skills from various areas of knowledge
about the region. At a primary school, students could choose the path ,Regional educa-
tion — cultural heritage in the region® and at a lower secondary school: ,Regional educa-
tion and civil defense®. However, only some students participated in these activities, as
these paths were one of many to choose from.

Currently, regional education is implemented in accordance with a multidisciplinary
model of education consisting in weaving content from the field of regional education
into the core curricula of various school subjects, and thus building a coherent image
of the whole region. The core of regional education is evidentlygeography. Apart from
geography classes, the content related to your own region appears likewise during Civic
Studies classes and at both primary and secondary school, to a lesser extent during histo-
ry classes, Polish language classes and even art classes. The figure below presents the con-
tent of education in the field of , Little Homeland® appearing in the new core curriculum
for a primary school, divided into the abovementioned school subjects.
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community (7.5)

Fig. 1: A multidisciplinary model of implementing regional education at Polish primary
school on the example of the learning objectives of the new core curriculum regarding “Lit-
tle Homeland”.

Source: own study based on the analysis of the content of the core curriculum.

The strongest correlation of the content of education enabling a comprehensive under-
standing of country’s regions at various scales concerns geography and Civic Studies
(Swietek, 2018). Table.1 summarizes the educational content of both subjects, which,
when combined, enables a proper and comprehensive spreading of information about re-
gions to the students at various scales. Sections of geography core curriculumcorrespond
with those of Civic Studies core curriculum. During geography classes, regions are spa-
tially separated, whereasduring Civic Studies classes they are defined according to social
groups living in their area (“Little Homeland” (geography) — “local community” (Civic
Studies), “own region” (geography) — “regional community” (Civic Studies)).
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Tab. 1: Educational content related to the region included in the core
curriculum for a primary school

GEOGRAPHY

XlIl. “Little Homeland”: area, geographical
environment, attractiveness, identity. Pupil:

1) defines the area identified as its own “Little
Homeland” as a symbolic space in the local
dimension (e.g. a commune-city, a village, a
district of a large city or a local system with
undefined administrative boundaries);
recognizes in the area the main
characteristic objects that determine
attractiveness of “Little Homeland”
presents in any form (e.g. a multimedia
presentation, a poster, a film, a photo
exhibition) attractiveness of “Little
Homeland” as a place of residence and
business activity on the basis of information
found in various sources;

designs, based on its own field observations,
activities aimed at maintaining values of
the geographical (natural and cultural)
environment and improving the living
conditions of the local community;
identifies with “Little Homeland” and feels
co-responsible for shaping the spatial order
and its development.

N
—

w
~

=2

i
~

XlI. Own region: sources of information about
the region; dominant features of the natural
environment, a demographic structure and the
economy; tourist attractions; an international
cooperation. Pupil:

1) indicates the location of its geographical
region on the map of Poland;

characterizes the natural environment of the
region and defines its main features on the
basis of thematic maps;

recognizes rocks in its own region;

presents the main features of the
demographic structure of the population
and economy of the region on the basis of
retrieved statistical data and thematic maps;

N
—

S W
= =

CIVIC STUDIES

VI. Local society. Pupil:

1) enumerates the tasks of local government;
presents the main sources of income and
expenditure directions in the commune
budget;

presents how the commune (a city / a
district) office is organized; indicates in
which department one can handle selected
matters; presents possibilities of settling
matters via e-office; uses official forms —
completes the application for a temporary
identity card;

lists the constitutive and executive bodies
in the commune (a city / a district); shows
how they are chosen and how they can

be revoked; gives the powers of these
authorities;

indicates who is the head of the commune
/ a mayor / a city president and a chairman
of the commune / a city council; finds in
local media information on public activities
of persons discharging functions in local
government bodies;

5) finds and presents information about its
commune, events and people from its
history;

recognizes the social problems of their
local community (e.g. resulting from the
demographic, economic and infrastructural
situation); makes judgments about these
problems.

N
—

w
~

&S

(=)
=

VII. Regional community. Pupil:

1) finds and presents basic pieces of
information about its region, events and
people from its history; locates its own
Voivodship and its powiats (counties) as well
as other Voivodships;

2) lists the tasks of the powiat(county) and
Voivodship self-government;
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presents in any form (e.g. a multimedia
presentation, a poster, a film, a photo
exhibition) the natural and cultural values of
the region;

designs a route for sightseeing tour of its
own region based on sources of information
found and, if possible, conducts it in the field;
shows relationships between elements of
the geographical environment on the basis
of field observations carried out in a selected
place of its own region;

discusses forms of cooperation between its
own region and foreign partner regions.

3)

indicates in which department of the powiat
authorities certain cases can be dealt with;
uses official forms — fills out the passport
application (a regional office delegation);
lists the constitutive and executive bodies of
the powiat (county) self-government and the
Voivodship; shows how they are chosen and
how they can be revoked; lists the tasks of
these bodies;

presents the traditions and customs of its
regional community.

Source: own study based on the analysis of the core curriculum.

There are also diverse forms of implementation of the content of regional education at
schools, which by the place of realization can be divided into school and out-of-school.
School forms of implementing regional education include:

- subject lessons at school (mainly geography),

— extracurricular activities at school and school events,

- educational projects.

Non-school forms of regional education implementation include:

— subject lessons in the field,

— extracurricular activities and school events outside school,

- educational paths,
- school trips,

- out-of-school educational projects.

The conditions and a manner of implementing education specified in the new core curric-
ulum, both for geography and Civic Studies, create an obligation to implement the objec-
tives of education in a diverse way, emphasizing fieldwork during geography classes and
educational projects during Civic Studies classes. Regional education fits perfectly into
such an implementation of the educational objectives of the abovementioned subjects,
offering teachersa wide spectrum of opportunities for regional education.
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REGIONAL GEOGRAPHY WITHIN THE LIMITS OF THE
UNIVERSITY EDUCATION ON THE EXAMPLE OF GEOG-
RAPHY AT THE PEDAGOGICAL UNIVERSITY OF CRACOW

Further education connected with regional geography in Poland is continued by a small
number of students who undertake studies at Faculties of Geography. In these studies,
regional geography is animperative element of the education program. The autonomy of
universities and the freedom of institutes in drawing up plans and core curricula means
that an intensity of regional education at individual geographical studies in Poland var-
ies. However, its indispensable part is always an implementation of stationary courses in
regional geography and regional field exercises.

In order to present the method of organizing regional education at the university level in
geographical studies, the authors will make use of the core curriculum currently imple-
mented in the field of geography at their home scientific unit, which is the Pedagogical
University of Cracow. Studies in geography at the Institute of Geography of the Pedagogi-
cal University of Cracow are two-level. They consist of three-year Bachelor’s and two-year
Master’s studies. At both levels of study, students pursue courses in the overall study
plan as well as additional courses in accordance with the chosen specialty. In this analysis,
the authors will consider courses appearing in the overall study plan, as these are imple-
mented by all geogrephy students, regardless of the chosen specialty. Students of ge-
ographical studies at the Pedagogical University of Cracow are educated in the field of
regional geography within full-time courses and numerous field exercises. Courses in the
field of regional geography are carried out at both undergraduate and graduate studies.
Undergraduate students stand a chance of encountering regional geography at each year
of study.

During the first year of study, they take part in four-day regional field exercises in the
Silesian Upland, the Matopolska Upland and the Cracow-Czestochowa Upland. After
completing them, students are able to observe, describe, draw and interpret various
physico-geographical elements of the Lesser Poland and the Silesia-Cracow Upland and
present the mutual relations of these elements. They also learn about socio-economic
processes occurring in the aforementioned areas. During the first year, students also take
several days of physical geography, topography and geology exercises in their own region.

During the second year of study, students learn about the Carpathian Mountains, taking
part in five-day regional field exercises. Students likewise take field exercises in socio-eco-
nomic geographyof Cracow and the surrounding area. During the course, students con-
duct research in the city in which they study, becoming familiar with the research process
used in the socio-economic geography, starting from a research preparation by means of
collecting material as well as ways and possibilities of analysing collected data. During
classes, students independently or in a group conduct their own research in the field on
a topic assigned by the teacher.

During the third year of studies, students take three full-time courses constituting the
basis of knowledge about regional geography of Poland and the world. These are as fol-
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lows: Polish regional geography (economic), Polish regional geography (physical) and the
regional world geography. They also take a course in “local history” within which they
not only study the forms, directions and methods of sightseeing, but above all become
familiar with the heritage and its interpretation on the example of selected geographical
or tourist regions of Poland. During the third year, students also undergo six-day regional
field exercises in the Lake District and the Baltic Coast. During the classes, students learn
about the main features of the landscape, natural phenomena and socio-economic issues
of the South Baltic Coastal District and the Lake District, as well as improve the skills of
observation, documentation and interpretation of selected features of the geographical
environment in the field.

At Master’s studies students also take part in regional field exercises every year. Dur-
ing the first year, these are five-day field exercises in the Sudetes. During the course,
students learn to observe, describe, draw and interpret various physical and geograph-
ical elements of the Silesian Upland, the Silesian Lowland and the Sudetes and present
the mutual relations of these elements. They also learn about socio-economic processes
occurring in these areas. In addition, students undergo five-day field exercises in the
physical geography and five-day field exercises in the socio-economic geography in the
region.

During the last year of geographical studies, students develop their knowledge and
skills in regional geography of Europe and the world. They do it during such courses
as: regional geography of Europe and regional geography of non-European countries.
They learn about the diversity of major countries in the world in terms of the natural
environment, population phenomena and processes, and political and economic issues.
They study how to identify and interpret the relationships between individual elements
of the geographical environment, historical past and socio-economic conditions shaping
the contemporary regional diversity of major countries in the world. During full-time
classes, students also deepen their knowledge about the richness of subsequent regions
of Poland in the second part of the “local history” course. In practice, they get to know
south eastern Poland, taking four-day regional field exercises in the Lublin Upland and
in the Bieszczady mountains. During these exercises, students learn about the diversity
of the geographical environment of the Lublin Upland and the Eastern Carpathians,
discover mutual relations between its elements, determining the impact of historical
conditions on the socio-economic development of this area and the level of tourist de-
velopment.

Table 2 summarizes the courses in regional geography implemented in accordance with
the current study plan in the field of geography at the university where the authors work.
Analysis of studies has shown that regional geography in the described field is widely im-
plemented through the realization of basic stationary courses, but most importantly — by
getting to know Polish regions in practice — during regional field exercises.
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Tab. 2: Courses in regional geography in the field of geography (the Pedagogical
University of Cracow)
Year of

Degree of study study The name of the course

Regional field exercises — the Lesser Poland and the Silesia-Cracow
Upland

Regional field exercises — the Carpathians

Field exercises in the socio-economic geography

Regional geography of Poland (economic)

Regional geography of Poland (physical)

Regional geography of the world

Local history course

Regional field exercises — the Lake District and the

Baltic Coast

Regional field exercises of the Sudetes

Master’s Field exercises in the physical geography

Field exercises in the socio-economic geography

Regional geography of Europe

Regional field exercises the Lublin Upland, the Bieszczady mountains
Regional geography of non-European countries

Local history course

Bachelor’s |

Bachelor’s Il

Bachelor’s 1]

Master’s Il

Source: own study based on the study plan analysis.

REGIONAL GEOGRAPHY BETWEEN UNIVERSITY
EDUCATION AND SCHOOL PRACTICE

Specificity of the Pedagogical University of Cracow, regarded as the best university for
teacher training in Poland, including geography teachers, means that students of the
teaching specialization must carry out their major studies taking into account changing
school requirements. A great importance of regional education at a Polish school means
that students of geography of the teaching specialization, in addition to a substantive
preparation within regional geography, are also prepared to implement its assumptions
in school practice at specialty courses.

Geography and the Civic Studies students (teaching specialty) at the Pedagogical Uni-
versity of Cracow are simultaneously being prepared to teach geography and the Civic
Studies at a primary and a secondary school. Their knowledge and skills both in geog-
raphy and other selected social sciences means that they are substantively prepared for
an effective implementation of regional education in school practice. This is also the
purpose of the directly dedicated “Regional Education” course outside the core curricu-
lum - as part of the teaching specialty. The “Regional Education” course is implemented
during the third year of undergraduate studies. Regional education is a mixed course
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- some classes take place at the university and some in the field. As part of the course,
students:

— study the objectives and tasks of an interdisciplinary model of regional education,

- seek and structure content in the field of regional education according to the new
core curriculum on the example of the Lesser Poland Voivodship,

- study methods and forms of education used in the process of regional education,
- design course scenarios from an interdisciplinary and modular perspective,

- practically verify and evaluate the designed scenarios of classes during field exer-
cises in Nowa Huta in Cracow.

Among the various forms of implementation of regional education at school, the one
that, on the one hand, allows one to get to know “Little Homeland” and, on the other
hand, is easily feasible within limited financial capabilities of students and teachers’ time
is the educational path in the area of the student’s town. During the regional education
course, students learn to design such a path in an exemplary area of Nowa Huta in Cra-
COW.

The educational path is a walking trail, marked out in such a way that its route includes as
many attractive natural and cultural objects as possible. Didactic paths can be thematic
or interdisciplinary, while regional education uses the latter to draw on the richness of
the region using the knowledge from various fields. The right selection of positions for
the path is key to getting to know the region. The purpose of creating educational paths
is to learn by observing objects in their natural environment, which is not possible in the
classroom. The objective of the path within the field of regional education is to select in
a small area nearby points (4-5 hours on foot in the field) enabling one to get to know the
region by raising various geographical issues and performing related exercises. During
the regional education course, students design tasks for students within the boundaries
of particular parts of the area of Nowa Huta in Cracow. The stands are purposely selected
so as to create the opportunity to discuss various regional topics and are within a short
distance. Students are divided into groups of 2-3 people. Each group receives a position
and designs exercises for students. Designed exercises are carried out and evaluated by
students during fieldwork.

Within the educational trail around Nowa Huta, which, according to the authors, is an
example of “good practice” in regional education, eight positions have been designated:
Tadeusz Sendzimir Steelworks, Jan Matejko’s Manor House, Nowa Huta Lake, the Cister-
cian Abbey in Mogita, the Church of St. Bartholomew, Nowa Huta Meadows, the Central
Square, the Lord’s Ark Church.

The path begins at the gates of Tadeusz Sendzimir Steelworks, currently owned by Ar-
cellorMital Poland. At this position students discuss various geographical problems: the
issue of a location of the steel mill (natural and non-natural location factors), the current
state of heavy industry in Poland and Europe, the restructuring of the energy industry
in Poland, the problem of a sectoral unemployment, and industrial environmental pol-
lution.
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The second position of the educational trail is Jan Matejko’s Manor House in Krzestaw-
ice. The manor house once located outside the city borders facilitates the analysis of the
topic of urban development of the city of Cracow, and the person of the Polish painter
Jan Matejko (documenting the most important moments of Polish history in paintings)
is a contribution to stimulating sense of national identity.

The third position of the educational trail is Nowa Huta Lake. This artificial recreational
reservoir creates opportunities to address the issues of recreational areas in the city and
artificial reservoirs. At the lake, students carry out measurements of water purity and the
size of geographical objects using Geographic Information System (GIS).

The fourth position of the path is the Cistercian Abbey in Mogita, one of the oldest and
largest stone sacred buildings in Poland, in the rank of a minor basilica, is a symbol of the
rich and centuries-old historical past of the region. Issues concerning medieval economy
and urbanization as well as issues in the field of geography of religion (centers and pil-
grimage routes in Poland) are discussed here.

The fifth object on the route is the wooden Church of St. Bartholomew, being a valuable
monument along the Wooden Architecture Trail in southern Poland wherethe necessity
and difficulties of protecting wooden monuments in Poland is discussed.

The sixth position of the path is Nowa Huta Meadows, the 57 hectare first ecological site
in Cracow, allowing students to raise issues related to: ecological sites as forms of nature
protection in the city, coexistence of people and protected species, migration routes of
birds, habitat diversity of meadows, and management in protected areas. Students recog-
nize protected species of birds and plants here.

The penultimate position of the educational trail around Nowa Huta is the heart of the
district in the form of the Central Square. The urban assumptions of the socialist city and
architectural styles are discussed in the context of an implementation by the communist
authorities of the vision of an ideal socialist society and the contemporary consequences
of the infrastructure solutions used for residents.

The last position of the educational path is the Catholic church of the Lord’s Ark, whose
building permit had been asked for years during an anti-church communism, and which
was eventually built by the inhabitants of Nowa Huta with the support of the then bishop
of Cracow, Karol Wojtyla (later Pope John Paul II). The Lord’s Ark is a place where issues
of political changes in Poland, martial law and Solidarity are discussed.

CONCLUSIONS

Teaching regional geography among geography students (teacher candidates) has been
a priority for many years, both in the field of widespread full-time courses and regional
field exercises in different regions in Poland. Students have the opportunity to study in
detail not only their own region, neighboring regions, but also those further from Cra-
cow, often less available to them on a daily basis.
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After the introduction of the new reform of the education system in 2017, there was
a slightly greater opportunity for primary school students as well. It’s not only about
teaching Geography, but also about the possibility of correlation with other subjects, es-
pecially Civic Studies. In the past, such opportunities likewise existed, but in practice
the implementation of educational paths, including regional education, was not always
fully realized at all schools. The focus was more on the implementationof specific subjects
rather than on the correlation of those subjects.
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Abstract: Nowadays, we can observe that there is still not sufficient amount of
textbooks in various areas of Education. One of these areas is also Envi-
ronmental geography which is an important part of geography lessons
at primary school. Therefore, our main intention in this contribution is
to introduce design of the textbook for Environmental geography. Text-
book that we have created introduces and solves environmental prob-
lems on global, regional and local level in a very detailed way. The aim
of the textbook is to applicate all of the dimensions of environmental
geography into each class at the second grade of primary schools in Slo-
vakia. We have created didactic material which helps teachers during
their teaching, as well as material interesting and engaging for students.
The proposed textbook could be motivating because of many additional
illustrations, various games and tasks using not only classical, but also
modern didactic methods.

Key words: environmental geography, textbook, didactic methods
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INTRODUCTION

Nowadays, environmental problems fall into the most discussed topics not only among
scientific or specialized society, but also among society as a whole. These problems are
the result of considerably negative human impacts on environment, which affect each of
its segments. There is an obvious connection among particular environmental problems
and their growth during the last decades. Firstly, there are just local problems which grow
into regional and finally into global dimensions. Therefore, education of children is very
important and leads to better knowledge, responsibility and protection of environment.
Environmental geography has a significant role in solving environmental problems. It
represents a part of geography which stands at intersection within environmentalism.
The main function of environmental geography is to characterize, explain and suggest
changes in the relationship between human being and environment. Environmental
geography and its topics have their role in education of geography at the second grade
of primary school, mainly in regional geography. Particular topics are specified in the
National Curriculum (gtétny vzdeldvaci program, Geografia, 2010) or more precisely
in updated version of this document (Inovovany $tatny vzdelavaci program, Geografia,
2014). Environmental topics are put into education of geography through cross-section-
al themes of environmental education (SVP, Environmentalna vychova, 2010). A little
attention is paid to environmental topics in geographic textbooks. We can observe the
same situation within textbooks for environmental education. The lack of textbook is
partially solved by teachers who try to make their own didactic materials or organisations
which deal with environmental education.

The aim of this paper is to introduce a draft of the textbook designed for environmental
geography at the second grade of primary school. The content and character of the text-
book might contribute to improvement of environmental education or environmental
problems.

THEORETICAL AND METHODICAL APPROACHES

The study of environment has got an irreplaceable role and importance in Slovak geog-
raphy. First articles which deals with environmental problems were written by geogra-
phers from Slovak Academy of Sciences in Bratislava - Maztr (1977), Urbanek (1977)
and Drdo$ (1978) in the eighties. The articles on explicit environmental problems is
systematically observed in works of Hanusin, Lehotsky (1998), Huba (1993, 1994), Ira
(1992) and the others in the nineties. In Slovak geography, the term “Environmental
geography” was used for the first time by Drdo$ (1991). He described environmental
geography as one of the basic direction of geographic research. The object of the research
was defined by Drdo$ as a knowledge of natural four-dimensional reality on the Erath’s
surface, as a zone of contact and intersection of various natural materials for the pur-
pose to protect human needs. Among these needs, the question of human survival (and
a whole biosphere) predominates in the times of natural threat, created by technical civ-
ilisation. From this period of time, many summarizing papers in scientific or specialized
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literature were made to conduct a survey of interest in environmental issues in Slovakia
(e. g. Drdos, 1994, Huba, 2009, Ira, 2007). Many researches were also made at universi-
ty geography departments, e.g. papers written by Machova and Trembo$ (1995), Minar
and Trembo§ (1995), Spisiak and Bartkova (1998), Cizmarova (1997, 1998), Drdos and
Michaeli (2001, 2005), Drgona and Kramarekova (1995).

Basic knowledge of environmental geography is contained in didactic literature designat-
ed for primary schools, mainly in regional geography topics in geography textbooks. The
knowledge is clearly defined in geographical education standards in National Curriculum
(2010), or more precisely in updated version of this document (2014). Except of these
standards, geography implements also cross-sectional themes of environmental educa-
tion.

The textbook, as a classical didactic material, is still the most effective form of teaching
geography. Therefore, environmental issues were put to geography education through
this typical didactic material. Principles of composition of the textbook proceeded from
the theory of textbooks, as well as from works written by Zujev (1986), Priucha (1998,
2002), or Turek (2014). Comparison of old and a new concept of the term “textbook”
was described in Sikorova (2010), Mikk (2000), Johnsen (1993), or Janko (2012). Mlady
(1988) also deals with the question of how the textbook might be designed.

DIDACTIC ASPECTS OF TEACHING EVIRONMENTAL
GEOGRAPHY

In comparison with the other geographical disciplines, environmental geography deals
with environmental problems to the largest extent. Its main task is to characterize, inter-
pret and suggest the changes in the relationship between human being and environment
in a space-time connection, with a sense of sustainable development. Throughout envi-
ronmental geography, students will find out not only current facts, but they also learn
how to analyse, explain and search for possible ways of solutions which are arisen from
potential of the landscape and human interests. Simultaneously, their environmental
awareness, knowledge and action are developed.

The Role and Importance of Environmental Geography

We regard environmental geography as a sub-discipline in geography, which stands in
intersection with environmentalism, and was created as a result of growing specializa-
tion in each discipline. Environmental geography deals with geographic study of envi-
ronmental problems and interaction between environment and human society (Drgoria,
Kramarekovd, 2005). We proceed from thesis of Hagget (1976) who considers geography
to be a science of the relationship between human being and environment. Therefore,
environmental geography is considered to be a specific attitude to solve this relationship,
focused on each structure of environment in its space-time changeability.

Environmental geography represents sub-discipline, which takes into account that his-
torical basis of scientific solutions for environmental problems of human being were
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originated by geography, which also forms concept of geographic surrounding. According
to Mi¢ian (2008), there are plenty of reasons why geography deals with environmental
problems. Firstly, geography falls into the most equipped science because it concentred
on study of interaction between nature environment and society from the beginning.
Secondly, geography stands at the boundaries of natural, social and technical sciences.
Another reason is that it has traditionally the widest range of solutions, and also sees the
problems in their complete and specialized reality — the landscape reality. So that, geog-
raphy sees spatial aspects of environmental problems in the background of systematic
theory, which we can consider to be the main contribution of geography into interdisci-
plinary environmentalism.

Environmental Topics in Geography within the National Curriculum for
the Second Grade of Primary School

Content of geography directions and education standards are clearly, in very detailed
way, characterized in National Curriculum which was formed in 2010 Svp, Geografia,
2010) and its updated version formed in 2014 (ISVP, Geografia, 2014). In both docu-
ments, geography at second grade of primary schools is a part of the field called “Human
being and a society”. The content of geography, as a school subject, focuses on environ-
mental problems and solves the relationship between nature and human society because
of the growth of problems which arise from human activities and their impact on natu-
ral landscape and society. During the process of education, students achieve experienc-
es how to react to changes in surround, they learn how to understand and solve these
changes in the future. We can find environmental topics mainly in regional geography.
The knowledge of regions consists of three parts. First of all, there are basic information
about region in the context of the Earth. Then the second part deals with the evaluation
of physical geographical, human geographical conditions and the individuality of regions
and their comparison to Slovakia. Last but not least, there are various environmental cu-
riosities which contain interesting facts about a region. We focus on National Curriculum
(2010) in more detailed way because of its content, which is oriented on environmental
topics more than updated version (2014). Despite the fact that the National Curriculum
(2014) tries to be more innovative, environmental topics are significantly reduced.

Except of the geography’s own education and content standards, cross-sectional themes
of environmental education are also implemented into its content (SVP, Environmental-
na vychova, 2010).

Tab. 1: Environmental Topics in Geography within the National Curriculum for
the Second Grade of Primary Schools

Thematic . .

Unit Environmental Topics

:\:;tralla 0zone hole, Natural sources (the problem of fresh water), UNESCO heritage and nature
. reservations

Oceania
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Nature protection — national parks, cultural monuments, Greenland - icebergs, Origin

G and activity, Problems of life in big cities, Causes of deforestation in South America
Africa Problems in Africa (poverty, diseases, disturbances, pests), Extension of deserts (Sahel),
Education system and Health care in Africa, National Parks
Asia Extreme population growth of certain areas in Asia, Boom of industrial production (Asian
Tigers), The threat of typhoons, Earthquakes and floods
E Emissions, Smog, Ecologization of industrial production, Transport s impact on
urope

environment
Slovakia Nature pollution, Disasters and nature threats

Source: SVP Geografia, 2010

Crucial role of environmental education at the second grade of primary school is to
encourage students, through various school subjects, to comprehend the relationship
among organisms and also between human being and environment. The main idea is to
improve and comprehend an inevitable changeover to sustainable development of socie-
ty, which enable observation and awareness of dynamic relationship between human be-
ing and environment. Ecologic, economic and social aspects are mutually interconnected
in this relationship. The final process is student’s understanding, as a basic requirement
of active approach to effective protection and sustainable state of environment.

The Draft of Environmental Geography Textbook

The main aim of this paper is to introduce our draft of Environmental geography text-
book which is designated for students at second grade of primary school. Syllabus of the
textbook is divided into three main parts, which are based on geographic dimensions of
the environment - global, regional and local levels. At the global level (Fig. 1), the text-
book deals with worldwide environmental problems, such as climate change, deforesta-
tion, use of natural sources, water pollution, and the others. Regional level of previously
mentioned problems (Fig. 2) presents the problems in Slovakia, and the local level intro-
duces the problems in north-west part of Slovakia - the Rab¢a village.
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Fig. 1: Processing the topic of water pollution at the global level

Fig. 2: Processing of the topic — water pollution at the regional level
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The textbook deals with environmental problems at each level, which are ordered accord-
ing to the components of the environment - air, water, soil, rocks, flora and fauna.

The draft of the textbook is designed in such way that students are motivated and also
interested in knowing new facts about environment. Except of the main body of the text,
there are also various supplementary texts, tasks, interesting facts, suggestions for a dis-
cussion, didactic games or manuals for experiments. The textbook also offers tasks for
revision and strengthening of achieved knowledge. The content of the textbook signifi-
cantly goes beyond geographic standards in National Curriculum. Various tasks force stu-
dents to search for another information and achieve more knowledge about environment
on their own. The priority of the textbook is to take cross-sectional themes into account
and connect environmental problems with other fields of study, e.g. biology (Fig. 3), or
history (Fig. 4). Students use not only achieved knowledge, but they also work with ge-
ographic atlas or the Internet. The aim of the textbook is to enrich geography education
with environmental problems and introduce possible solutions to each problem.

Fig. 3: Fill in the blank spaces

Fig. 4: Do you know the meaning of Rabca “s heraldry?

— 193 —



(TEACHING) REGIONAL GEOGRAPHY

The textbook is appropriate for each phase of the lesson. It consists of parts whose pri-
orities are to motivate students, introduce and revise the knowledge. Except of the main
and supplementary texts, textual part of the textbook also contains links to various web-
pages (Fig. 5) or applications, which can be downloaded to student’s tablets (computers)
or smartphones (Fig. 6). Moreover, the textbook incorporates plenty of elements, using
information and communication technologies.

Current World Population

7,596,694,702

TODAY THIS YEAR
Births today Births this year
180,358 8,283,106
Deaths today Deaths this year

74,703 3,430,799

Fig. 5: World population

Fig. 6: Waste atlas

The textbook is also supplemented by substandard parts such as comics, which point out
environmental problems in a funny way (Fig. 7).
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Fig. 7: Comics

In addition, the textbook contains also several didactic games which are designated
mainly for group work, contribute to socialization of students and strengthen class rela-
tionships (Fig. 8 and 9). It is possible to play the games indoors but also outdoors, where
students can clearly observe the changes made by human being.

Fig. 8: Ozone layer Expert Fig. 9: Bingo
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The other interesting segments of the textbook are experiments, which are appropriate
not only for school setting but also for home setting. The main task of the experiments
is to allow students to experiment at the lessons and see the real problems, by which
we support illustrative nature in geography classes. Various methods, such as statisti-
cal analysis and working with graphs, are used in experiments. Last but not least, the
textbook offers practical, everyday advices or instructions for students and also their
parents, which can contribute to improvement of environmental conditions, not only at
local level but also at regional and what is more, at global one.

CONCLUSION

Textbooks are considered to be a significant source of education in our country. The char-
acter of the textbooks forms the human being and their vision of the world, they teach
to know an oddness of the environment in a very detailed way. The textbook has become
a symbol of the school. It is the most important source of education, and simultaneously
one of the basic educational resource which has its own form. Because of its important
role in education, the textbook is one of most crucial teaching aid for a pupil and also a
support for a teacher.

In this paper we introduced the draft of environmental geography textbook which might
be used as the resource for second grade students in primary schools but also for the first
grade students within a school subject — national history. The textbook is appropriate to
be a supplementary literature within environmental education. It is very important to
emphasize, that the draft of the textbook covers wider-ranging and more detailed area
of environmental problems as we can observe in National Curriculum for second grade
students in primary schools.

The textbook is designed to catch student’s attention and to force them to study not only
at a lesson but also at home. We have tried to make all of important information about
environmental problems easily available for every student. In addition, the textbook also
offers topics for group or individual work and forces students to carefully perceive their
environment, and try to solve environmental problems. The main aim of the work was to
encourage students to be interested in today’s environmental problems.
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Zhrnutie

V sti¢asnom obdobi sledujeme stéle nedostatoéné mnozstvo ucebnic vo viacerych oblas-
tiach vzdeldvania. Jednou z tychto oblasti je aj environmentalna geografia, ktora je vy-
znamnou ¢astou vyucovania geografie uz na zakladnych skolach. V prispevku sme pred-
stavili ndvrh uebnice Environmentalnej geografie, ktord ma prioritne slazit pre potreby
ziakov druhého stupiia zakladnych $kol, ale vybrané ¢astije mozné vyuzivat tiez na prvom
stupni v ramci vyucovacieho predmetu vlastiveda. U¢ebnica je vhodna aj ako doplnkova
literatara v ramci environmentélnej vychovy. Povazujeme za délezité zdéraznit, Ze navrh
ucebnice v sebe zahfila ovela rozsiahlejsie a detailnejsie rieené pole environmentalnych
problémov ako nijdeme v ramci geografie a tém SVP pre druhy stupet zakladnych 8kol.

Ucebnica je koncipovana tak, aby zaujala ziakov natolko, aby s fiou samostatne pracovali
aj mimo vyudovania geografie. Charakterom spracovania by mohla byt silne motiva¢na aj
z dévodu mnozstva obrazkovych priloh, r6znorodych tloh a hier vyuzivajic nielen klasic-
ké ale aj moderné didaktické metddy. Jednoduchou ale pri tom zabavnou formou sa snazi
spristupriovat vietky podstatné informaécie o vybranych environmentélnych problémoch
v rdmci troch zdkladnych dimenzii - globalnej, regiondlnej i lokdlnej. Vytvara namety
na spolo¢nu i samostatnu pracu, vedie ziakov k pozornej$iemu vnimaniu svojho okolia
anaslednému rie$eniu problémov Zivotného prostredia. Hlavnym ciefom bolo dosiahnut,
aby sa Zziaci viac zaujimali o environmentalne problémy sicasného sveta, na zdklade ¢oho
mozno podporit ich environmentélne povedomie, ktoré bude viest nielen k lepsiemu po-
znaniu ale aj ochrane a starostlivosti o Zivotné prostredie.
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Abstract: The aim of this paper is to evaluate the quality of environmental visu-
alization of selected regions in Czech geography textbooks for primary
and lower secondary schools. The method of quantitative content anal-
ysis of visuals was used. The categories of quantitative analysis were
defined based on the content of the environmental and geographical
curriculum, for example landscape type, emotional charge etc. The re-
sults show a relatively similar structure of environmental visualization
between textbooks: emotionally positive visuals showing the protection
of cultural-historical heritage and protection of nature dominate. The ex-
ception is the Moravskoslezsky kraj, which is visually presented in a neg-
ative way compared to other regions. In textbooks there are a minimum
of abstract visuals or visuals showing the tendencies of environmental
components.

Key words: visual; geography textbook; environment; region; textbook analyses
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INTRODUCTION

The importance of visuals in geography textbooks is increasing (Walford, 1995; Zhang &
Foskett, 2003). Visuals are currently one of the key structural components of textbooks
that organize and represent curriculum content, structure and spatially reduce textual
information, help pupils interpret natural and social phenomena, and motivate them
to learn curriculum content (Levin, Anglin, & Carney, 1987; Mikk, 2000; Knecht & Na-
jvarova, 2010). In the textbooks of geography as well as in the focus of the environmen-
tal curriculum, emphasis is placed on the presentation of spatial differentiation of the
curriculum content (Cinéera, 2007; IGU, 2016). Region specificities are often visualized
through different types of visuals that affect the perception of the region by the user (pu-
pils, students) — (Barrett & Farroni, 1996). In some cases, visuals can lead to stereotyping
of regions and thus also cause misconceptions (Wright, 1979; Hamann, 2007; Reznick-
ova, 2010; Kucerova, Kucera, & Novotna, 2018).

Geography can be described as one of the main bearers of the content of the environmen-
tal education curriculum, because both disciplines focus on spatial aspects of phenomena
(Rickinson, 2001; IGU, 2016; VUP, 2017). In the Czechia and abroad, the number of anal-
yses of geography textbooks in terms of various aspects of environmental education has
been increasing in recent years (e.g. Rickinson, 2001; Kidman & Papadimitriou, 2012).
These studies are mostly focused on one of the basic components of the textbook — textu-
al information. With some exceptions (e.g. Carvalho et al., 2011; Kucerov4, Hatle, Novot-
na, & Blaha, 2014; Kucerova, Kucera, & Novotnd, 2018), there is no basis for comparing
the visualization of a larger number of regions and their environment (Wright, 1979;
Meijer, 1997; Hamann, 2007). This study thus fills the lack of knowledge in the field of
environmental visualization of selected regions in geography textbooks in terms of envi-
ronmental curriculum objectives. The authors therefore ask two basic research questions:

- How is the environment of selected Czech regions visualized in textbooks of ge-
ography?

- How does the visualization of selected Czech regions fulfill the environmental
curriculum?

AIMS AND METHODS

The aim of the present study is to assess the suitability of environmental visualization of
selected Czech regions in terms of environmental education objectives defined in Czech
curricula (MZP, 2011; VUP, 2011; VUP, 2017). Results will be based on the analysis of
visuals in geography textbooks for primary and lower secondary education.

This study falls within the field of curriculum research, specifically the study of textbook
structure (O’Keeffe, 2013). Expert evaluation of visuals in geography textbooks is based
on the quantitative content analysis (Krippendorf, 2004; Trahorsch, Blaha, & Janko,
2018). Within the content analysis it was a categorization of visuals according to their
external features. The categories of analysis were defined based on the environmental
curriculum (MZP, 2011; VUB, 2011; VUP, 2017).

— 202 —



(TEACHING) REGIONAL GEOGRAPHY

A total of eight current geography textbooks for primary and lower secondary edu-
cation were included in the study (see References and Table 1). Textbooks from four
publishing houses (CGS, Prodos, Nova gkola, SPN) were selected as these publishers
offer interconnected geography textbooks for both levels of education, thereby ensur-
ing to some extent consistency of results. A total of 238 visuals (see Table 1) were
analysed from these textbooks, which were placed in chapters of regional geography
of the Czechia, specifically in chapters about four regions: Plzenisky, Jihomoravsky,
Moravskoslezsky and Ustecky kraj. These regions were chosen deliberately, because
they differ in the intensity and use of the landscape by society. On the one hand, the
Moravskoslezsky kraj and Ustecky kraj have relatively damaged environment due to
mining, heavy industry and energy, on the other hand, the Plzeiisky kraj and Jiho-
moravsky kraj have a relatively well-preserved environment. It should be noted that
some environmental components of the Ustecky and Moravskoslezsky kraj have im-
proved in the last few decades.

Tab. 1: Number of analyzed visuals by textbooks

Citation Publisher  rovelf M MKk Pk UK

Matuskova (2010) (GS primary 2 1 1 1
Cechurova, Jezkova and Borecky (2019) SPN primary 7 8 8 8
Smolova and Szczyrba (2008) Prodos primary 7 7 7 7
Stikova and Tabarkova (2016) Nova Skola primary 3 3 3 3
Kastner, Holecek and Krajicek (2016) (GS secondary 8 8 8 8
Chalupa, Hornik and Demek (2015) SPN secondary 13 13 7 N
VoZenilek and Szczyrba (2015) Prodos secondary m 11 13 11
Borecky, Novak and Chalupa (2013) Nova skola secondary 1 10 10 9
Total 62 61 57 58

Source: authors

Comment: JK - Jihomoravsky kraj; MK — Moravskoslezsky kraj; PK — Plzenisky kraj; UK - Us-
tecky kraj.

The categories of content analysis criteria must be clearly defined and different from each
other (Krippendorf, 2004); their overview with brief definitions is given in Table 2. For
each evaluated visuals, the area was measured, the relative area was calculated in relation
to the book page size and then the visual was categorized according to the analysis crite-
ria. This quantitatively oriented categorization of visuals was supplemented by a qualita-
tively oriented coding of the visualized phenomenon (Svati¢ek & Sedova, 2014), which
helped to better define the visualized phenomenon, including the geographic localization
of this phenomenon.
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Tab. 2: Review criteria and categories of analysis

Analysis criterion

Relationship between
nature and society

The emotional charge of

the visuals

Type of landscape

Human activities and its

consequences

Ecological ethics

Prior to the application of the research tool, its proposal was submitted to two environ-
mental education experts and submitted comments. Based on comments, the research

Categories of analysis

Dominance of natural environment components on visuals
Dominance of socio-economic components of the environment on visuals
Natural and socio-economic components of the environment in balance
Positive

Negative

Neutral

Natural

Cultivated

Degraded

Devastated

Unable to determine

Agriculture

Industry

Settlement

Recreation

Protection of cultural and historical heritage

Protection of the nature

Unable to determine

Anthropocentric ethics

Biocentric ethics

Ecocentric ethics

Teocentric ethics

tool has been modified to ensure its validity (Cohen, 2007).

Results of visual categorization were quantitatively analysed using statistical methods
for nominal data (absolute and relative frequency; chi-square test of independence and
good agreement). Nonparametric statistical tests were used to analyse the differences
in the relative dimensions of the visuals as these data do not have a normal frequency

distribution (Shapiro-Wilk test, p <0.01) (Chraska, 2016).
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RESULTS AND THEIR DISCUSION

The analysis results show a similar visual structure between evaluated textbooks. Pho-
tographs dominate in the textbooks (86 % of all visuals). On the contrary, the abstract
and dynamic types of visuals are completely missing (see below). This structure of visual
types does not fulfill the educational potential of the non-verbal component of textbooks
(see Mikk, 2000; Levin, Carney, & Anglin, 1987).

Emotionally positive visuals prevail in textbooks (68% of all visuals). The visuals (mainly
photographs) are focused on the protection of cultural and historical heritage (castles,
urban reserves, UNESCO sites, etc.) — (25 % of all visuals), natural landscapes of protect-
ed areas (18 %) and settlements (14 %). Interestingly, though, there are more visually
positive visuals, they occupy 17 % less relative area on the page than visuals with a nega-
tive emotional charge; this difference is statistically significant (p = 0.01).

However, the Moravskoslezsky kraj is an exception to the above results; in the chapters of
the Moravskoslezsky kraj there is a higher proportion of visuals with negative emotional
charge (28 % of all visuals in chapters about this region) and a higher proportion of vis-
uals showing negative performance on environment of society (31 %). The region is thus
still presented as an industrial focus, where industry negatively affects the environment.
However, there is no visualization of the positive use of old industrial enterprises for new
purposes (e.g. concerts, science centres, etc.).

In the past, the Ustecky kraj was also negatively presented in geography textbooks
(Kucerova, Kucera, & Novotnd, 2018). In the examined textbooks, however, this region
is presented through visuals in a comprehensive way. The visuals focus on the agricul-
tural landscape of the Pooh#i and Ceské sttedohoti Mountains, the National park Ceské
Svycarksko, as well as negative visuals showing surface mining of brown coal and heavy
industry (e.g. chemical plant in Litvinov, etc.). Table 3 show overall results of analyses.

Tab. 3: Results of visual analysis according to criteria and regions

Analysis criterion Categories of analysis M MK PK UK
Dominance of nat.ural environment % 21 23 33
components on visuals

Relationship between Dominance of socio-economic

P bE components of the environment on 53 49 56 33

nature and society .
visuals
Natural aqd socio-economic components 21 30 21 34
of the environment in balance
Positive 77 52 75 67

The e_motlonal charge of Negative 5 28 9 1

the visuals
Neutral 18 20 16 21
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Natural
Cultivated
Type of landscape Degraded
Devastated
Unable to determine
Agriculture
Industry
Settlement

. . Recreation
Human activities and its

consequences Protection of cultural and historical
heritage

Protection of the nature

Unable to determine

Others

Anthropocentric ethics

Biocentric ethics
Ecological ethics Ecocentric ethics

Teocentric ethics

Unable to determine

Source: authors

18
37
11
15

19

15

34

18
19

55
15
23

39
18
13
23

20
1

11

18

10
21

57

28

19
23
14
23

21

11

14

30

21
16

61
19
1

48
14
16

14

16

17

22
21

48
12
31

Comment: UK - Ustecky kraj; MK — Moravskoslezsky kraj; JK — Jihomoravsky kraj; PK - PI-

zerisky kraj. Results are given as a percentage for each region.

The analysis of results also showed differences between textbooks for primary and lower
secondary schools. The visuals in textbooks for younger pupils are positively focused (e.g.
natural and cultivated landscape, positive emotional charge, etc.) and thus do not show
a negative impact of society on the environment (see Fig. 1). Although the proportion of
negative visuals in textbooks for primary school is lower, the chi-square test did not show
a statistically significant relationship between the emotional charge of visualization and
school grade (p = 0.21). This visual structure also corresponds to the worldwide accepted
view on the elimination of negative emotions in environmental education in younger

pupils (Hicks & Bord, 2001).
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) - -

80

60

share in %

40

20

primary school lower secondary school

DOpositive emotional charge Enegative emotional charge M neutral emotional charge

Fig. 1: Visualization structure between school levels according to emotional charge

CONCLUSION AND RECOMMENDATIONS

The results of the analysis indicate that the educational potential of visuals is not fully
exploited. In visualization of the environment, there is a marked lack of greater differen-
tiation of the visual content; visuals do not show the state of the environment in selected
regions and the impact of society on it from multiple points of view (complexity of visual-
ization). The problem is also the predominance of realistic visuals (photographs) and the
absence of abstract types of visuals. Visualization can lead to the stereotyping of regions
and could cause misconceptions (see also Barrett & Farroni, 1996; Haman, 2007); for
example, the visuals of the Moravskoslezsky kraj focus too much on the negative impact
of society on the environment and, with some exceptions, do not take into account other
(and mostly positive) characteristics of the region.

Last but not least, in some respects visuals do not contribute to the environmental cur-
riculum. Authors should therefore consider the inclusion of abstract, developmental and
content different visuals. For example, visuals do not show the positive effects of society
on the environment or changes of environment over time.
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Shrnuti

Ucebnice geografie jsou jednim z dilezitych nositeld obsahu environmentélniho vzdéla-
vani. V u¢ebnicich geografie maji jedno z dulezitych postaveni i vizuélie, které mj. zob-
razuji nebo znazortiuji specifika regiond. Vizualizace regiont mize mit zasadni vliv na
mentédlni model 23k a v nékterych ptipadech muZe vést az ke vzniku miskoncepci. Pra-
vé urcita struktura vizualizace zivotniho prostfedi regiont muze dat uzivateli (zakovi)
relativné objektivni pohled na environmentalni problematiku daného regionu; naopak

a byt pfi¢inou stereotypizace a nadmérné generalizace obsahu utiva. Cilem ptedklada-
né studie je tedy zhodnotit strukturu vizualizace Zivotniho prostfedi vybranych regiont
Ceska ve vztahu k environmentalnimu kurikulu.

V rdmci tohoto vyzkumu bylo vyuZito expertni hodnoceni vizualii v osmi uebnicich geo-
grafie (¢tyti ucebnice pro primarni $kolu a ¢tyti uebnice pro nizsi sekundarni skolu);
celkem bylo analyzovano 238 vizudlii umisténych u ¢tyt zdmérné vybranych kraja: Jiho-
moravsky, Moravskoslezsky, Plzeiisky a Ustecky kraj. Bylo vyuZito metody kvantitativni
obsahové analyzy vizudlii dle péti kategorii analyzy (emotivni naboj, ¢innost spole¢nos-
ti, typ krajiny, lidské aktivity a jejich dusledky, ekologicka etika); kategorie analyzy byly
stanoveny na zdkladé obsahu a cild kurikula environmentalni vychovy. Kvantitativni
analyza byla doplnéna kvalitativni analyzou zaméfenou na ¢innost spole¢nosti a lokaci
vizualizovaného fenoménu.

V ulebnicich prevazuji fotografie, naopak minimdlni vyznam maji abstraktni typy vi-
zualii. Plzenisky a Jihomoravsky kraj je prezentovan zna¢né pozitivné (napt. fotografie
zaméfené na kulturné historické dédictvi a ochranu ptirody). Naopak u kapitol Morav-
skoslezského kraje jsou umistény z velké ¢asti vizualie s negativnim emotivnim nibojem,
devastovanou a degradovanou krajinou. Relativné komplexné (lidské aktivity, emotivni
naboj) je vizualizovan Ustecky kraj. V ucebnicich pro mladsi zéky je umistén vétsi podil
pozitivnich vizualii, naopak vizudlie s negativnim emotivnim nabojem a negativnimi da-
sledky lidské aktivity jsou eliminovany.

V nékterych aspektech je vizualizace regiona ve sledovanych ucebnicich relativné jed-
nostrannd (napt. prevaha fotografii, socio-ekonomickych ¢innosti apod.). Autortum ueb-
nic Ize doporucit diverzifikaci zaméteni vizudlii a ukazovat tak pozitivni i negativni vlivy
na zivotni prosttedi. Tim mohou eliminovat nebezpe¢i vzniku miskoncepci prostou ste-
reotypizaci regionu na zakladé vizualii v u¢ebnicich. Jisté by pomohlo i zatazeni vyvojo-
vych tendenci vybranych slozek Zivotniho prostfedi. Potencial vizualizace v u¢ebnicich
geografie pro primdrni a nizsi sekunddrni stupen tedy v soucasné dobé neni plné vyuzit.
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Abstract: In the past 15 years we have been involved in the rapid development
of retail in Slovakia. Its globalization trends, materialized in shopping
malls, often built on a ,green field* along major communication lines,
have had a significant impact on commercial suburbanization. The ,pull-
ing” of large-scale retail centers on the outskirts of the city significantly
affects the state and further development in the central part of the city,
with frequent consequences (deadening) of traditional retail zones, many
times leading to their disappearance. The new shopping zones change the
mode of the time fund and the adopted daily cycles of shopping life for
both urban and rural populations and promote consumerism. A number
of elements adapt to this phenomenon, e.g. transport networks and park-
ing facilities, opening hours of shops, monitoring the convenience of pur-
chases through prices in leaflets between the traditional and new zone,
synergy of non-commercial services, spending leisure time. Nowadays we
are witnessing the penetration of foreign retail companies into the me-
dium-sized to small towns of Slovakia and its changes in concentration,
integration and internationalization. The aim of the paper is a brief de-
scription of the retail network in the typically small Slovak town of Zlaté
Moravce. The next section presents the results of a survey of consumer
buying behavior and evaluation of its conclusions.

Key words: retail network in the town of Zlaté Moravce, shopping behavior,
consumer typology
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RESEARCH METHODOLOGY, DATA, AND RESEARCH
AREA

Shopping is a common process in human life. According to Burt and Sparks (2003), we all
buy and many have weekly, if not daily, contact with some form of retail. Shopping is the
second most important human leisure activity (Goss, 1993). It represents a frequent ac-
tivity of modern life in the city, where retailers meet the basic material needs of their cus-
tomers and try to stimulate their desires Leach (1993). Retail, which according to Kretter
(2006) includes all activities related to the sale of goods or services to end consumers for
non-commercial use, affects the viability of the city. Shopping space is also becoming a
socially important place. They are a place where people meet and communicate. From an
economic point of view, these are areas where retailers make a profit and at the same time
provide employment and serve as an essential link in the chain linking producers and
consumers (Miller, 1995). At the end of the 20th century and the first decade of the 21st
century, interest in studying the internal relationships between spatial models of retail
localization in an urbanized environment and customer shopping behavior increased.
Shopping is a common process in human life. According to Burt and Sparks (2003), we all
buy and many have weekly, if not daily, contact with some form of retail. Shopping is the
second most important human leisure activity (Goss, 1993). It represents a frequent ac-
tivity of modern life in the city, where retailers meet the basic material needs of their cus-
tomers and try to stimulate their desires Leach (1993). Retail, which according to Kretter
(2006) includes all activities related to the sale of goods or services to end consumers for
non-commercial use, affects the viability of the city. Shopping space is also becoming a
socially important place. They are a place where people meet and communicate. From an
economic point of view, these are areas where retailers make a profit and at the same time
provide employment and serve as an essential link in the chain linking producers and
consumers (Miller, 1995). At the end of the 20th century and the first decade of the 21st
century, interest in studying the internal relationships between spatial models of retail
localization in an urbanized environment and customer shopping behavior increased.

The pilot survey sample consisted of 102 respondents. Among them are women who gen-
erally prefer to buy rather than men. The ratio of women to men is 52: 48%. The respond-
ents were dominated by middle-aged 40-49-year-olds, who accounted for 43.14%. The
younger generation up to 30 years of age accounted for almost one fifth (18.63%) and the
age category of 50+ years accounted for more than one tenth (11.76%). Most respond-
ents have completed secondary education, of which higher (49.02%) and lower 19.61%.
31.37% of respondents had university education. Respondents with basic education in
the survey were not represented. Employees predominate in the structure by activity
category (61.76%). The second largest group consists of entrepreneurs, with a total of
24 (23.53%). We found lower representation in the students surveyed (7.84%), the un-
employed (2.94%), the same in maternity leave (2.94%) and the least retired (0.98%).
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The structure and assortment of respondents’ purchases is strongly influenced by the
financial situation of their households. Almost half (47.06%) of respondents live in
households with monthly income from 1001 to 2000 euros (47.06%), one third (34.31%)
declared income to 1000 euros and only less than one fifth (18.63%) is more than 2000
euros.

RETAIL NETWORK OF ZLATE MORAVCE TOWN AND ITS
SPECIFICS

Zlaté Moravce as the center of the district and the historical center of Horné PoZitavie
provides business services not only for its own population, but also for 33 villages of
its background (29,168 inhabitants). This small town with 12,145 inhabitants (in 2018,
Municipal office, Zlaté Moravce) has a relatively well developed retail network consisting
of 220 stores with a sales area of 28,802 m”. The average value of the area parameter
(PASF) of the city is very high with 2371.51 m?® of sales area per 1000 inhabitants (2018).
According to the minimum equipment standards (Vitkova 2001) for cities with 100,000
inhabitants, retail saturation values are 800 m” / 1000 inhabitants and abroad from 750
to 2500 m® / 1000 inhabitants. In a 2005 work, Szczyrba states that the EU cities have
set a standard of 1000 m? of sales area / 1000 inhabitants. Even in comparison with the
latest data for European states, it can be stated that Zlaté Moravce with the achieved
value of 2371.51 m” of sales area / 1000 inhabitants. According to the latest survey (GfK,
2019), Europe-wide sales growth peaked with a steady annual security of 1.13 m” per
capita, which in our opinion is 1130 m* / 1000 inhabitants. In this context, it seems that
the construction of hypermarket Kaufland in Zlaté Moravce was not necessary at all. The
current state of the retail network of the town reflects two stages of development — be-
fore 1989 (socialist period) and after 1989. Therefore, we divided the retail zones into: i)
old, established before 1989, ii) new, established after 1989.

Both types of these zones are permanently dynamically reshaped according to changed
consumer requirements. The dominant part of the retail units of the old zones is concen-
trated in the downtown with the traditional retail network, in addition to the grocery
stores selling various kinds of goods such as clothing, footwear, electronics, books, hard-
ware, florist, goldsmith, textile, sides of the main (Zupné) street, which leads to the small
square of Andrej Hlinka (Fig. 1).

The square of the center is known every year by the traditional Zlaté Moravce fair. On the
square and its side streets after the revitalization after 1989, respectively are being re-
stored commercial spaces in former residential yards. The “Janko Kral Court” now houses
several stores mostly with clothing, sporting goods and electronics, which in the past
served as a housing and warehouse space (Fig. 2). In addition to the revitalization of the
downtown, it is also densified by retail operations and service facilities.

— 213 —



(TEACHING) REGIONAL GEOGRAPHY

Source: Hornd, 2019 Source: Hornd, 2019

Fig. 1: Retail Zone Location in Zlaté Moravce

Old Zones of Zlaté Moravce town (before New Zones of Zlaté Moravce town (after
1989) 1989)

Source: Pecadny, 2017 Source: Hornd, 2019

Fig. 2: Janko Krdl Court before 1989 and today

Janko Kral Court in 1949 Janko Kral Court at present

E. g. a free market place, known as “mexikoplac”, was created in the open space after the
redeveloped family houses next to the bus station. The year-round market offers, besides
seasonal fruit and vegetables, flowers and seedlings, also local products and in the last
20-30 years also cheaper textiles, clothing and footwear. Before the establishment of
this marketplace, the same function was fulfilled by the spacious road in the upper part
of Janko Kral Street, parallel to Zupna Street. The local market was twice a week and
focused on selling local, mainly food products, fruits, vegetables. At the beginning of the
21st century, the construction of Coop Jednota, with a sales area of 1,500 m?, made this
purchasing activity possible under new supermarket conditions.
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After 2004, the retail network of the town was supplemented by the construction of
operations of foreign retail chains Billa (2005), Tesco, Lidl, Kaufland (2016) and others
with industrial products. These new retail facilities were built either on the plots after
the settling of outdated and unmanaged housing stocks with gardens within the town
or on agricultural land in the case of Kaufland and Vendo Park. In the immediate vi-
cinity of the center, a supermarket Billa (1,200 m?) was built at the bus station (partly
on its former land and sanitation areas of non-adaptable houses). In a short time, the
Tesco hypermarket (3000 m?, Fig. 3) was added nearby, thus completing the space with
the “socialist” Department Store Tekov (now also the Lidl store with 1440 m? is inside)
and Department Store Centrum Zitava (now the headquarters of another Coop Jednota
store).

Source: Pe¢adny, 2017 Source: Pecadny, 2017
Fig. 3: Location of Tesco hypermarket
Original space Hypermarket Tesco at present

There are parking lots for both large-scale food new buildings. This “capitalist” comple-
tion was spontaneous, inconsistent with the land-use plan, and the formerly continu-
ous, more or less uniform, green-lined housing estate was replaced by industrial-looking
ground-floor halls surrounded by concrete areas. The resulting architectural-urbanistic
impression is a broken picture of a formerly charming town despite additional efforts
by the municipality to remedy (planting roses and greenery in public areas of the main
street).

The largest retail area of 3642 m?* has a Kaufland hypermarket in the newly built Vendo
Park shopping area on the outskirts of the town between sports facilities and an older in-
dustrial zone (former Calex). There were also other specialized stores of consumer goods
such as Teta drugstore, Deichmann, Planeo electro, Gate, Kik, Tedi, Pepco, motor vehicle
stores (Beka Moto, Autoextra, Amax) and others.
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SHOPPING BEHAVIOR OF INHABITANTS OF ZLATE
MORAVCE

Consumer purchasing behavior is influenced by several factors such as gender, educa-
tion, employment, religion, nationality, lifestyle, solvency, etc. The volume and value of
the resulting purchase is also influenced by other factors such as location, price, product
range, store availability, opening hours, parking spaces, sales culture, real household in-
come, and others (Trembogova et al., 2016). A number of other objective and subjective
factors influence purchasing behavior, so the respondents were given the option at their
discretion to be included in one of the seven submitted consumer sub-types. Most of the
respondents (66.67%) were included in the modern type of shopping, consisting of mo-
bile, demanding, influenced subtypes. The traditional type includes conservative, savvy,
loyal and undemanding buyers. Conservative, saving and loyal type of consumer, which is
represented in the structure of respondents by a relatively balanced share (7.8%), slightly
exceeds the undemanding type.

Mobile type

Consumer purchasing behavior is influenced by several factors such as gender, educa-
tion, employment, religion, nationality, lifestyle, solvency, etc. The volume and value of
the resulting purchase is also influenced by other factors such as location, price, product
range, store availability, opening hours, parking spaces, sales culture, real household in-
come, and others (Trembogova et al., 2016). A number of other objective and subjective
factors influence purchasing behavior, so the respondents were given the option at their
discretion to be included in one of the seven submitted consumer sub-types. Most of the
respondents (66.67%) were included in the modern type of shopping, consisting of mo-
bile, demanding, influenced subtypes. The traditional type includes conservative, savvy,
loyal and undemanding buyers. Conservative, saving and loyal type of consumer, which is
represented in the structure of respondents by a relatively balanced share (7.8%), slightly
exceeds the undemanding type (Graph 1).

The mobile consumer profile is a respondent employee in the middle age category with
upper secondary education and household income of between € 1001 and 2000.
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Graph 1: Modern types of customer purchasing behavior — mobile type
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Demanding type

It is the second largest type of buying behavior of our sample surveyed. Up to 17.65%
of respondents belong to a demanding subtype of a customer with high demands on the
quality of goods and shopping comfort. He participates in modern purchasing behavior
by one quarter. Unlike other types, more men than women applied for the demanding
type. The ratio of men to women reached 61.11: 38.89. Men have greater demands on
comfort than women, although they generally shop less than women. As in the previous
type, half of the respondents were in the middle age group (40-49 years). Respondents
aged 20 to 30 (27.78%) were more prominent than respondents aged 30-39, and old-
er were only 5.56% of this survey sample. Most of the respondents achieved universi-
ty education (44.44%) and secondary education with graduation (33.33%). 17.78% of
those surveyed had lower secondary education. As in other types, the demanding type is
dominated by employees (66.67%). Entrepreneurs achieved the lowest share (16.67%) in
this structure compared to other types. Other groups by job classification are balanced
(5.56%). The income of households of the demanding type of respondents is relatively
balanced - up to 1000 euros, one third of respondents has, similarly to the income groups
€1001-2000 and 2000 and more. 5.56% of respondents in the group have less than 500
euros. The numerous equilibrium of individual groups according to income indicates that
even a person with a lower income household can be demanding on the quality of goods,
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environment, sales culture, etc. and not just the price of each product. He probably buys
less and better. Richer consumers are inherently more demanding, more interested in
buying high-quality, luxurious and fashionable products (Graph 2).

The profile of the demanding type of consumer is a respondent employee in the middle
age category with university education and household income of € 1001-2000.

Graph 2: Modern types of customer purchasing behavior - demanding type
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Affectable type

It is the third type of modern customer behavior. It is the least represented in the total
survey sample with 4.9%. It is characterized by impulsive shopping the customer buys
stock goods under the influence of advertising. Women are more influential than men in
buying. In terms of gender structure, the type is characterized by a prevalence of women
to men of 60: 40%, as well as a balanced representation of the age groups of 30-49 years.
Of the other cohorts, only the 20-39year group (20%) is represented. Respondents with
secondary education with graduation (60%) prevail in the educational structure. Polls
with university and secondary education are equally represented (20%). The structure by
occupation is dominated by employees (60%), followed by entrepreneurs (40%). Other
groups in the structure are not represented. In terms of household income, respondents
(60%) dominate the household income group from € 1001 to 2000. The other two groups
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of households by income are represented by the same proportion of respondents (20%).

The respondent’s profile is influenced by a middle-aged employee with a university degree
and an income of € 1001-2000 (Graph 3).

Graph 3: Affectabile types of customer purchasing behavior
Affectabile type
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Conservative, saving, loyal, undemanding type

Consumers with these characteristics are among the traditional types of customer pur-
chasing behavior. They have a relatively low representation in the survey group (8-10
respondents), so their opinions are only of an informative nature. Conservative, saving,
loyal consumers reach the same share of 7.84% and the unpretentious type 9.8% of the
whole surveyed sample.

In the group of the loyal type of respondents, women have a higher share, up to 87.5%.
This type is characterized by frequent shopping in small quantities, preferring purchas-
es in stores near the residence. It is preferred by respondents in the age groups 40-59,
whose share in the sample of respondents is up to 87%. In terms of education, this type
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is characterized by upper secondary education with graduation (75%). Most of them are
employees with regular household income ranging from € 500 to 2000.

The savings customer is represented by 7.84% of respondents. We can know it by min-
imizing expenses, buying mainly goods that it needs. Women also predominate in the
group (62.5%), but the proportion of men is higher (37.5%) compared to the loyal type.
It is characteristic for age groups from 30 to 59 years. Up to 87.5% of the respondents
achieved secondary education with a school-leaving examination. As in the previous
groups, the majority of respondents (75%) are employees of different sectors of the econ-
omy. Half of the respondents are in the income category of € 500-1000. It is the low
incomes of households that make them more economical when shopping, they buy less
and especially the necessary goods. This trend is also pointed out by Singh and Kathuria
(2012), according to which people with lower incomes generally buy poor quality, not
healthy, non-branded products.

Conservative customers are typically low in impulsive purchases, making rational pur-
chases. They represent the same proportion as the previous two types (7.84% of respond-
ents). It is also characterized by the prevalence of women whose ratio is 75:25 to men.
They are fairly well represented in each age cohort. Conservative respondents are pre-
dominantly consumers with higher education (62.5%). Once again, employees and entre-
preneurs have a significant role in the employment structure. Their households’ income
is dominated by a group of up to EUR 1000, in which respondents under 30 years of age
have a more prominent position, whose incomes are lower.

The last type of this group is influential, which relates to 9.8% of respondents.
A low-phlegmatic customer is characterized by the fact that he has no demands on the
shop, prices are indifferent, he does not travel for shopping. It predominates more in men
than in women. Two groups of 30-39 and 40-49-year-olds make up 80% of respondents.
This group consists of employees (70%) with lower secondary education and household
income of € 1001-2000.

CONCLUSION

Stormy, rugged, dramatic, unique, exponential growth of business networks in Central
and Eastern European countries after the collapse of the socialist camp - in many words,
many experts from abroad also refer to the changes so far under the “free market” (Mey-
er, 2005; Traill, 2006; Machek, 2012; Viniczai, 2015). Using the example of a small Slovak
town, we have documented that the recent development of retail is directly “boundless”.
The achievement of the saturation parameters of retail facilities (2016) compared to the
highly developed states of Europe shows that some regulation by local governments and
the state was long overdue. Certainly, the retail facilities in Zlaté Moravce also provide
services to many visitors from a wide neighborhood of neighboring or nearby villages.
They come to the county town for work, study, for doctors or for official matters. A large
part of the regularly recurring visits is mainly devoted to shopping activities. Such be-
havior has been encoded in people from a distant past, not only the socialist one, which
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has been accompanied by a lack of supply in the shops in general for a long time, but
especially in small villages. In the district of Zlaté Moravce, the life out-the-settlements
(Velké Kostolany and the surrounding area) still remains without any equipment, shops,
health services, schools or other official institutions.

On the other hand, the current state of the retail network allows owners of foreign chains
to increase their competitive pressure on traditional retailers of domestic origin.

By the end of the 20th century, Western countries’ trade was highly developed, and the
CEECs had the opportunity to apply everything positively in the area of retail develop-
ment. Unfortunately, we have not been inspired at all in the field of regulatory mech-
anisms. Interestingly, the motives that decided multinational companies to enter the
markets of post-socialist states include less restrictive, ‘soft’ or even absent local spatial
planning rules and, on the other hand, expanding limits on the further development of
retail outside the city in western countries. The case study confirmed the need to change
our attitude regarding regulatory mechanisms in the field of retail facilities. It happens
that even shortly after the construction of a new large shop, which can be situated in a
lucrative location, the owner is forced to reduce costs by renting a part of the sales area
to another user (eg Billa at the railway station in Bardejov). In this context, it seems that
the construction of Kaufland in Zlaté Moravce was superfluous.

Analyzing the purchasing orientation of the Zlaté Moravce population, we found that the
net monthly income of respondents’ households is usually between 1001 and 1500 €. Up
to 67% of respondents in Zlaté Moravce are shopping oriented in a modern fashion and
the remaining 33% are traditional.

The profile of a typical consumer in Zlaté Moravce corresponds to an employed woman
aged 40-49 with secondary vocational education. The results of this part of the paper are
only informative, because for time reasons we were not able to provide a representative,
sufficiently large sample for exploratory analysis.
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Zhrnutie

Burlivy, robustny, dramaticky, unikatny, exponencialny rast obchodnych sieti v krajinidch
tatov strednej a vychodnej Eurépy po rozpade socialistického tdbora — takymito slova-
mi oznacuju doterajsie zmeny pod ,taktovkou volnej ruky trhu® mnohi odbornici aj zo
zahrani¢ia (Meyer, 2005; Traill, 2006; Viniczai, 2015). Na priklade malého slovenské-
ho meste¢ka sme dokumentovali, Ze nedavny rozvoj maloobchodu je priam ,bezbrehy*.
Dosiahnutie parametrov saturacie obchodnou vybavenostou (roku 2016) v porovnani
s vysoko rozvinutymi §tatmi Eur6py svedii o tom, Ze urcita reguldcia zo strany samo-
sprav a tatu bola uz davno potrebna. Zial v oblasti regulativnych mechanizmov sme sa
tymito $tatmi vobec neinspirovali. Pripadov4 $tudia potvrdila nutnost zmeny nagho po-
stoja ohladne regulativnych mechanizmov v oblasti obchodnej vybavenosti. Stava sa, ze
aj kratko po vybudovani novej velkoplosnej predajne, ktord moéze byt situovand na priam
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lukrativnom mieste, vlastnik je printteny znizit ndklady prenajmom ¢asti predajnej plo-
chy inému uZzivatelovi (napr. Billa pri Zelezni¢nej stanici v Bardejove). V tomto kontexte
sa zd4, ze vybudovanie Kauflandu v Zlatych Moravciach bolo nadbyto¢né.
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Abstract: Current social needs emphasize the education of a person with creative
thinking, capable of not only finding problems but also solving them.
Different strategies are applied in the educational process according to
the society’s requirements for an educated individual. On this basis, the
appropriate content of education, organizational forms, didactic meth-
ods and the use of the latest didactic techniques are also determined.
One way to achieve this is to introduce other teaching methods, such as
inquiry-based teaching, into the teaching process. Inquiry-based learn-
ing aims to make science lessons more effective, especially at primary
schools, and at the same time seeks to attract students to study them. It
has an irreplaceable role in new, modern and successful ways of teaching
science. The aim of the paper is to design methodological sheets in the
Sth year of elementary school in terms of inquiry-based learning and
their application to the teaching process.

Key words: inquiry-based teaching geography, teaching proces, second level of
primary school
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INQUIRY-BASED LEARNING

Remembering of facts and information is not the most important skill in the world today.
Facts are changing and information is readily available. It is important to understand
and acquire them in a meaningful way. Educators should teach beyond the accumulated
data and information and direct the teaching towards generating useful and applicable
knowledge. Research is not just about finding the right answer, which sometimes doesn’t
even exist, but about finding the right views, attitudes, and the need to learn. Everyone
can better develop their acquired skills and attitudes by continuing to create and explore
knowledge throughout their lives.

School education may also include situations in which pupils research. Dostal claims
(2015), that research is an activity in which pupils observe, deduce, offer possible hy-
potheses, try to verify them, and their conclusions can be interpreted differently by dif-
ferent researchers. Research hides the links between theory and practice and between
textbook and reality.

According to the latest trends, students’ research activities are also linked to other el-
ements of teaching. Since they are perceived in a more complex way, we encounter the
concept of inquiry-based teaching. It is a modern and characteristic concept of teaching
that involves the activity of a teacher and research as an activity of a pupil through which
he discovers the world. In terms of inclusion in the set of teaching methods, research-ori-
ented teaching belongs to the activating method, which is analyzed in the contribution
by Vojtekova and Zoncov4, 2018. It is a form of problem teaching and in the 21st century
it should be important in terms of linking theory and practice as Bai and Song (2018)
define.

Among other things, Votapkova et al. (2013) defines inquiry-based learning as a learning
by research and discovery and one of the effective approaches to problem-based teaching
in which pupils learn the ways of thinking and procedures used in science. According
to Peter (2010), inquiry-based learning is a way in which knowledge is acquired while
solving a problem in successive steps, that include established hypotheses, choosing the
appropriate methodology for examining a phenomenon, obtaining results and process-
ing them, summarizing, discussing, and often collaborating with their fellow - pupils.
From the sources of foreign literature, inquiry-based learning is a topic that is analyzed
by the following authors (Lehtinen and Viiri, 2016), Nthontho (2018), Xenofontos et al.
(2019) and others.

Abdi (2014) characterizes inquiry-based learning as an educational approach based on
knowledge-based learning in the learning process, which can be made available to pupils
in many activities. Teachers will thus replace traditional educational practices, emphasis
on textbooks and lectures for question-oriented scientific facts.

In a simplified form, inquiry-based learning is when a teacher creates the conditions at
school to allow a pupil to discover part of the knowledge to be learned. The teacher must
be able to create a situation so that the pupils themselves are able to use the procedures
to obtain new information. The result of the pupil’s research is his subjective new discov-
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eries, which the society already knows, but are new for him and are of great importance.
By discovering this information, the pupil is more likely to remember it for a longer time,
as if he only learned new knowledge from the teacher’s interpretation. The great potential
of inquiry-based learning is in the option to create pupils’ ability to discover and search,
thereby increasing their research potential. Experiment leads to better understanding
of all terms and motivation of pupils to complement their existing knowledge. Research
is also closely linked to everyday life and may be more natural and closer to pupils, as is
reported by Caballero Garcia et al., 2018.

Leading of inquiry-based learning also has some disadvantages. Initially, pupils are not
yet accustomed to this method and have insufficient skills for independent work, hypoth-
eses or formulation of conclusions. Older teaching aids and a lack of didactic materials
may also be a disadvantage. Last but not least, the teacher’s unpreparedness may compli-
cate this teaching. Whether a teacher is experienced and has a clear idea of inquiry-based
learning can be very easily reflected in teaching (Dostdl, 2015).

One of the uncertainties about teaching was the right time to introduce it. The best time
is during the second half of the school age, ie at the second level of elementary schools
and at high schools. Young age groups should continue to use the traditional way of
teaching because the application of inquiry-based learning would be very demanding for
their still insufficient knowledge, skills and abilities. This is stated by Vojtekova and Zon-
cova (2017), who are devoted to the education of geography at the lowest level.

RESEARCH IN GEOGRAPHY

The requirements and needs of an advanced society related to higher science literacy of
pupils, in particular their ability to think critically, to make responsible and beneficial
decisions based on meaningful (scientific) reasoning, lead to reflections on the quali-
ty of science education not only in our country but also abroad. Meeting the needs of
an advanced society can only be achieved by changing the predominantly transmissive
teaching style to more inductive and motivational (Karol(:ik—éipkové, 2015). The use of
research-based teaching in geography is addressed by Michaeli et al. (2014), who empha-
sized the need to involve these methods in teaching.

A good way to do this is to expose children to education in which they themselves are part
of the learning process. Nowadays, children create their own ideas and ideas about sci-
ence through the information they receive from the media. They provide an explanation
of how and why certain natural phenomena occur. In some cases, they can only be intend-
ed to induce amazement or astonishment in children, rather than to correctly interpret
a particular phenomenon. The current pace of change in the world requires truly effective
education, especially in science and technology.

Improving science education in primary schools should improve the scientific culture of
society and contribute to the development of the learned curriculum, the critical mind
and a more creative solution to everyday problems. It is important that a primary school
pupil can explain their knowledge of science and technology, for example their impor-
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tance in everyday life or their function to improve the quality of life. One way to teach
it and to achieve this important goal is to implement inquiry-based learning into the
concept of geography teaching (McNeil, 2017).

Currently, inquiry-based learning is increasingly being applied to the teaching of geogra-
phy at Slovak primary and secondary schools. In the Czech education system, which has
been to some extent also the inspiration for the Slovak education system, it started to be
used a little earlier. Various professional seminars and projects are organized for Slovak
teachers, where they should be acquainted with inquiry-based learning. The aim of these
projects and seminars is to acquire knowledge about research methods, practical skills
and topics for working with pupils in science lessons and mutual exchange of experience
of science teachers from primary and secondary schools in the use of research methods
in teaching.

Inquiry-based learning occupies an important place in geography. It is related to a meth-
od of observation in which pupils study geographic phenomena, either by themselves or
with the help of a teacher, what means, that they know the reality sensually. They are thus
able to gather and classify facts, distinguish essential from non-essential, and ascertain
the function of objects and phenomena. In this way, new knowledge, skills, abilities are
acquired and content and performance standards are achieved (Dostél & Klement, 2014).

It is not always possible to go out because it is time consuming and requires nice weather.
However, inquiry-based activities can also be applied in the classroom. Such activities in-
clude role-playing, class discussions, simulations, data collection, and Internet research.
These are activities in contrast to passive listening, watching, reading or taking notes. In
general, teachers should not lecture, but cooperate with pupils on geographic research
processes. Research is very useful in teaching geography. It can be argued that explorato-
ry organized teaching can be provided in a variety of ways — from structured research to
open research and fieldwork.

When planning inquiry-based learning, the lesson should be divided into several stages,
each of which should have a specific function. We know two of the most well-known
models of inquiry-based learning, which we follow when organizing activities into one
time-limited lesson.The first is the EUR model, which consists of 3 stages: Evocation,
Awareness of meaning, Reflection. The second model is called the 5E model and consists
of five phases: Engage, Explore, Explain, Elaborate, Evaluate. The teacher can choose any
of them and plan a lesson according to it.

In order to be successful in the inquiry-based learning of geography, a student must learn
to think geographically and to research. This process, according to www.esperanzaeduca-
tion.ca, 2019, includes the following capabilities:

- Determine the geographical significance of the problém
- Use different data including the primary source
- Identify common features and differences

- Analyze cause and effect

- Understand interactions and continuity
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- Consider from a geographical perspective perspective

- Consider the ethical dimensions of geographical issues (or historical interpreta-
tions)

- Evaluate the resulting values.

Learning of geography through research does not just mean finding out the answer to
a question. Geographical research depends on the formulation of questions in the basic
steps of research. In order to be properly formulated, questions must meet the criteria of
research questions. These are as follows:

1. criterion: the question must attract the pupil’s attention

2. criterion: the question must include the concept of geographic thinking

3. criterion: the result of the question must be a lively, interesting and engaging
research that will provide the correct answer to the question.

According to Dostédl and Klement (2014), arich and extensive component of inquiry-based
learning is a geographic aid, eg. maps, globes, or other aids such as compass, or meteor-
ological instruments. The portal www.www.gtansw.org, 2019 states that the following
didactic geographic aids can also be used in inquiry-based learning as input components
and research triggers. Their function is to attract, engage and motivate pupils to research.
These may include:

- photography — analysis of reality from photography,

- two photos representing the same place, but for several years- study of time

changes,

- illustration (drawing) — study of relationship, thoughts, links ...,

- map of the country — study of characters, features...,

- weather map - determination of weather forecast,

- concept map - presentation of concepts and ideas...,

- cartoons — discovery of critical thinking,

- symbolism - u nderstanding of symbols,

- visual metaphors — understading of thoughts, feelings...

With the aim to teach pupils new knowledge, it is important that pupils understand, re-
flect on, analyze the question, be able to orientate themselves in geographical resources,
be able to select information to approach the answer and discover new knowledge. The
components of this process are illustrated in Figure 1. Being good not only in geography
but in any other discipline means, besides acquiring knowledge, also being able to justify,
develop and evaluate arguments (www.gtansw.org.au, 2019).
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Fig. 1: Elements of inquiry-based learning in geography
Source: www.gtansw.org., 2019; elaborated by: Kabdtovd V., 2019

PROPOSAL OF METHODOLOGICAL SHEET

The themes in the 5th year geography are a very suitable prerequisite for the applica-
tion of inquiry-based learning. A similar topic processes through inquiry-based learning,
for example, Spronken-Smith et al., 2006. Our proposed methodology called (What the
wind can do) is designed for pupils of the 5th grade of primary school who take over the
theme of Wind activity at geography lessons. We divided the lesson into stages according
to the EUR model. It serves to demonstrate and understand how wind can shape relief
in nature and what we call individual shapes. The last part focuses on the creativity of
pupils who will create their own rock city from the material, which is also the result of
wind activity.

Due to the time limit of one lesson, pupils will work together on the first three assign-
ments. They will be divided into 3 groups before the last entry.

Theme: Traveling around the world
Topic: Wind activity

Activity: What the wind can do
Grade: 51

Timing: 45 min

Didactic methods and organizational forms: frontal teaching, interactive demonstration,
group work
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Teaching aids and didactic technique: box, foil, mat, straws, 500g wheat grits (2 pockets),
smaller and larger stones, rock bridge, mushroom and gate (made of plasticine or alumi-
num foil, wrapped in sand paper), tray, sand (one bag), glass of water, worksheets

Performance standard

The pupil can describe the effects of wind activity in the desert, The pupil can name the
rock formations that arise from the wind, The pupil can name examples of rocky places in
the world, advantages and disadvantages of living in such cities.

Content standard

wind, sand dunes, rock gates, bridges, mushrooms, rock cities.

The course is divided into stages.

1. Stage: Evocation (5 min)

At the beginning of the lesson, the teacher explains to the pupils that they will
deal with the activity of the wind in nature through the scale model he has pre-
pared for them. He places one table in the middle of the classroom and asks all the
students to stand around him in a circle.

2. Stage: Awareness (30 min)

a)

b)

9]

Sand dunes

Put a pad and a box of 250 g of wheat groats on the table so that it aligns
its surface. For safety, the box is wrapped in transparent foil, only on its top
is a rectangle cut in the size of 10x5 cm. Wheatmeal in this case is sand in
the desert, so there are no other materials in the box, only pure wheat grits.
Each pupil gets a straw and one at a time. Their job will be to blow through
the hole into the grits. If they blow more, nothing happens because the foil
will trap the grits. After the substitution of all pupils, the surface of the grits
has changed and is no longer uniform, but there are various large transfer
points. The teacher asks pupils what we call these dunes and which areas of
the world are typical of.

More durable material

The pupils will spread around the table. The teacher adds an additional 250
g of grits to the box, so now there will be 500 g together. The teacher selects
afew stones of different sizes and bury them into the grits anywhere. He
tells the students that it is no longer a desert, but a classic soil in nature,
which contains various large stones. The pupils will blow again through the
straw into the wheat grits, blowing the grits from and around the stones,
but they will not move.

Rock formations

The pupils again descend around the table and the teacher takes all the stones
out of the box and puts them away. There are different shapes — bridges,
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gates and mushrooms, which we have made. The teacher puts them into the
box so that they keep their shape and sprinkle them with grits. Pupils start
blowing through the straw one at a time, blowing into the grits, especially
around the places where we have put our shapes, until they become visible.

My rock town

In this section, the pupils are divided into 3 groups. Each group gets
a tray, a sand bag and a glass of water on the table. The teacher explains
to them that sand is an enormous amount of material that has been ac-
cumulated by the wind through its activities and their task will be to
model the rock town. They use water to dilute the sand to keep its shape.

Fig. 2: Samples of prepared models by: Kabdtovd V., 2019
Source: by: Kabdtovd V., 2019

The teacher asks the pupils what the shapes reminds them of and whether it
is possible to find something like that in nature.
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3. Stage: Reflection (10 min)
Worksheet: Match the pictures:

a) b)

<) d
a) Rock mushroom , b) Sand dunes, ¢) Sand bridge, d) Sand gate

The discovery that pupils have been given a straw and that they will act as active observ-
ers in this teaching has encouraged them to work. When creating their own rocky town
they enjoyed the opportunity to decide what to build here.

In the first three tasks it was very suitable to replace dry sand with softer wheat grits.
Some of the pupils were blowing very hard into the straw, causing some of the grits to fly
through their mouth. Because wheat grits are a kind of food, they could lick their mouths
and eat grits. In the case of sand, they would have to go wash.

After this lesson, it is necessary to take into account the possible mess in the classroom
(eg spilled grits / sand), so it is advisable to realize the lesson in the classroom with the
floor, not the carpet, so that everything sweeps quickly during the break.

The proposed methodological sheet was applied to geography lessons at the Primary
school with kindergarten in Kozarovce during continuous teaching practice. After realiz-
ing the activity connected with the inquiry-based learning we found out the feedback and
pupils’ responses to such activities.

The pupils of 57 grade liked that this form of teaching was more interesting and funny
for them. The second reason is that they liked the activities and experiments from which

— 233 —



(TEACHING) REGIONAL GEOGRAPHY

they could better remember the curriculum. Someones liked the way they formulated
questions that made them thinking. As the atmosphere in the classroom was relaxed,
they were not afraid to tell their observations, even though they were wrong.

CONCLUSION

At present, inquiry-based learning in the Slovak education system is becoming increas-
ingly applied in the teaching process. Only in time it will become apparent which society
we will raise with this activating method. Meanwhile, the assessment has been positive
among pupils and also among teachers. It is realized in a pleasant climate, in which the
teacher is not an authority, but only one who assigns tasks and guides them in solving
them. Pupils can create hypotheses without a sense of failure because their role is to “ex-
plore” for new knowledge.

In the framework curriculum, geography is represented most in the fifth grade by two
hours per week and in the other years by one hour per week. The educational standard of
the subject Geography consists of a summary of achievements and contents so that the
pupil has the opportunity to develop various cognitive activities. Inquiry-based learning
has existed in geography for a long time through various research and projects.

However, we are increasingly aware that geography provides space for self-reflection,
fieldwork, and self-hypothesis. It also provides us with an extensive component of geo-
graphic aids (globe, compass, meteorological instruments) that can be used for research
or experimentation.
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Zhrnutie

V sudasnosti za¢ina byt badatelsky orientované vyuéovanie v slovenskom skolstve stile
viac aplikované vo vyuc¢ovacom procese. Az ¢asom sa ukaze, aku spolo¢nost touto aktivi-
zujucou metddou vychovame. Zatial dosahuje hodnotenie pozitivne medzi ziakmi a uci-
telmi. Realizuje sa v prijemnej klime, v ktorej u¢itel nie je autorita, ale len ten, ¢o zadava
tlohy a usmertiuje pri ich riedeni. Ziaci si mézu vytvarat hypotézy bez pocitu zlyhania,
pretoze ich ulohou je ,badat” po novych poznatkoch.
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V ramcovom ucebnom plane je geografia najviac zastipend v 5. ro¢niku dvomi hodinami
tyzdenne a v ostanych ro¢nikoch jednou hodinou tyzdenne. Vzdel4vaci $tandard predme-
tu geografia je tvoreny sihrnom vykonov a obsahov tak, aby ziak mal moznost rozvijat
rozne kognitivne ¢innosti. Badatel'sky orientované vyucovanie existuje v geografii uz vel-
mi dlho prostrednictvom réznych vyskumov a projektov.
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Abstract: Declines in biodiversity have corroborated view of scientists to promote
ecosystem services to gain support for conservation of the nature from
people of all ages all over the world. The ecosystem services are sparsely
characterized in education literature and they are not included in the
most recent iteration of Slovak standards for lower secondary education.
In this paper we are introducing the concept of ecosystem services and
discuss why it is an important idea to teach in lower secondary educa-
tion. Main aim is to present set of conceptual ideas of how to include
interdisciplinary field of ecosystem services into geography. Our ap-
proach provides an opportunity to use several teaching methods to help
students make connections between modern technology and ecological,
geographical and social systems. Simultaneously, it is a brand-new ap-
proach of connecting students through modern technology and ecosys-
tem services with landscape and improve their perception in the regional

geography.

Key words: ecosystem services, secondary education, GIS
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INTRODUCTION

Attention to the concept of ecosystem services (ES) has burgeoned during the past dec-
ade and has become an important part of the interdisciplinary discourse (Millennium
Ecosystem Assessment, 2005; Brauman et al., 2007). According to Pyle (2003) people
need to have a strong sense of connection to the nature and the natural processes in
order to achieve a functional coexistence between nature and humans. Especially in the
urban surroundings, today’s youth are unaware of the connection between humans and
nature simply because they have no contact with natural processes (Nadkarni, 2004).

Active connection of pupils with nature and landscape that surrounds them is part of an
environmental education in lower secondary education. The environmental education is
a compulsory part of education and school must ensure its implementation into formal
education. One of its main goals is related to the concept of ES. It focuses on purposeful
direction of pupils towards a comprehensive understanding of mutual relations between
humans, organisms and the environment where ecological, economic and social aspects
are interconnected.

The content of environmental education is defined in the State educational programme
only by its aims. The teacher specifies and selects adequate educational tools to reach the
goals of environmental education.

We are proposing education model for teachers based on exploring ecosystems and their
importance for humans and other organisms that are in the vicinity of school or pu-
pils’ homes. This model uses the ecosystem approach (Christie et al., 1986; Vallentyne
& Hamilton, 1987) and apply it in the environmental education that is realized through
Project based learning, Outdoor education and is using Information and communication
technology (ICT).

EKOSYSTEM SERVICES

ES are what nature produces without the help of humans, yet humans benefit from it,
and often completely for free. The concept includes elements which contribute to hu-
man well-being such as food, photosynthesis, pollination or beauty and spiritual values.
Organisms, processes and functions of the ecosystem influence the way we feel. ES have
been divided into different categories, depending on how they affect us. The Economics
of Ecosystems and Biodiversity - TEEB (2010) and Millennium Ecosystem Assessment —
MEA (2005) are dividing ES into several groups: Supporting services help other processes
in nature work properly. They are essential for life on the Earth (Photosynthesis, Soil
Formation, Nutrition in nature, The water cycle, Habitats for different species, Mainte-
nance of genetic diversity). Provisioning services are nature’s services directly used by
humans. There is often a market for goods like drinking water, food, fuel, medicine and
health resources, raw materials, biochemicals and genetic resources. Regulating services
are the natural services that allow nature to resist or fix temporary problems and protect
humans from some difficulties (Erosion prevention and maintenance of soil fertility, Wa-
ter purification, Biological control, Protection against natural disasters, Better climate,
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Purification of the air, Pollination). Cultural services are the nonmaterial benefits people
obtain from ecosystems through spiritual enrichment, cognitive development, reflec-
tion, recreation, and aesthetic experiences. They make us glad, happy and make our life
meaningful. The concept of ES can be used as an educational tool to better understand
the values humans obtain from the nature and incorporate this knowledge into our con-
sciousness as an important part when we purchase and act for a long-term and sustain-
able society.

ECOSYSTEM SERVICES IN EDUCATION

ES reveal value of ecosystems (nature) for people, therefore they are an important part
of every one of us. [t is necessary to build relationship between humans and nature from
childhood and school is an appropriate environment for building this relationship.

The second level of elementary school is suitable to educate children about nature. It is
described in the State Pedagogical Programme. The profile of a graduate for lower sec-
ondary education is based on several competencies that result from ES (competencies
towards lifelong education; competencies to apply basic knowledge about science and
technology; competencies in information and communication technologies; problem
solving competencies; civic competencies) (Statny pedagogicky ustav, 2019).

The inclusion of ES into the content of lower secondary education brings several ben-
efits. The first one is to create relationship between pupils and nature (environment)
and realize its value. Another benefit is interconnection of curriculum. ES are connected
to content of subjects like Biology (5% grade - topic of Communities of organisms; 6™
grade — Life with man and in human settlements; 8% grade — Environment of organ-
isms and man; 9% grade - Inheritance and variability of organisms; Exploring the abiotic
characteristics of nature) and Geography (5 grade - topics of We travel the Earth and
Geographical excursions, fieldtrips; 6th grade — Africa and Asia; gth grade — Slovakia; gth
grade — Polar Regions; America; Australia and Oceania). On the other hand, they have
great potential for fulfilling the goals of environmental education and building inter-sub-
ject relations.

Environmental education is according to the State pedagogical institute (2019) a
cross-cutting subject. It means that as well as the other subjects it is a compulsory part
of the education. The difference is in the choice of implementation into education and
it depends on the decision of the school. The actual implementation of environmental
education has several options: as an integrated part of the educational content of the
educational areas and suitable subjects; as separate subject within the extension hours;
as form of a project (in number of hours designated for the topic) or very effective form
of a course.

We can use wide spectrum of options to implement environmental education into sub-
jects through mapping of ES by pupils, for example:

Physics — (6, 8 grade) topic of Exploring the properties of liquids, gases and solid
matter; Light; Chemistry — (7t oth grade) topic of Matter and its properties; Carbon
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compounds; Technical education - (5t gth oth grade) topic of Man and technology
focuses; Technical materials and working procedures of their processing; Growing and
breeding; Foreign language - (5™-9t grade) topic of Man and Nature, Animals/Fau-
na, Plants/Flora, Weather, Climate, Mand and the environment, Nature around us; Slo-
vak language and literature - (5™h-9' grade) topic of Essay; Mathematics — (57-9™
grade) topic of word tasks; Computer science — (6™ grade) topic of Communication and
cooperation — works with websites about nature; History — 6™ grade) topic of Pictures
of ancient word; Pictures of prehistoric word; Ethic education - (5t grade) topic of Eth-
ical aspects of nature protection; Religion education - (9. grade) topic of Humans Re-
sponsibility for the World in which they live; Music education — (5"'-9'" grade) through
singed, danced or played text about nature; Art education — (5'-9"™ grade) through
draw about nature; Physical education - (5th—_gth grade) topic of Sports activities (ori-
entation according to natural phenomenon).

CONCEPT OF IMPLEMENTATION OF ECOSYSTEM
SERVICES INTO EDUCATION

In general, the idea of implementation of ES into education is starting to be applied
mainly abroad (Hutcheson et al., 2018; Ruppert & Duncan, 2017; Gregory et al., 2015).
The implementation of ES into second level of elementary school is lacking attention in
Slovakia. Our concept of implementing ES into education is based on mapping of the ES
by pupils, transferring part of the lessons into nature (outdoors) and by using ICT tech-
nologies and tools. The whole methodology of this concept includes three interconnected
educational techniques: Project based learning, Outdoor education and Information and
communication technology (pic. 1).

Project based learning

Project based learning is a comprehensive approach to classroom teaching and learning
that is designed to engage students in investigation of authentic problems (Blumenfeld
et al.,, 1991). Pupils are intensively working on their projects, solving problems, asking
questions, discussing their ideas, creating predictions, suggesting plans or experiments,
collecting data for analyses, making conclusions or sharing their findings to other pupils.
This is increasing the interest of pupils for this issue (Blumenfeld et al., 1991).

Outdoor education

Method of outdoor education should broaden the knowledge, skills and attitudes about
the world we live in. The aim of outdoor activities is to provide pupils with educational
opportunities outside of the classes that include direct contact with nature (Palmberg &
Kuru, 2000). Hungerford and Volk (1990) claim that it is necessary for pupils to develop
sense of ownership and take on the role of active citizens who can influence attitudes and
behaviour of the older generation. We can achieve environmental education by using out-
door activities, during which they not only learn about nature but also experience it and
build empathic relationship with nature and teacher, while creating conservation virtues.
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Information and communication technology

Smitek (1998) consider information technology to by computing, telecommunication,
transmission and organization technology used for collection, storage, verifying, eval-
uation, selection, distribution and timely delivery of necessary information. There is a
wide spectrum of the ICT tools that can be used in education (Palmberg & Kuru, 2000;
Kern, 2006; Somekh, 2007). Used methods and education forms are directly influenced
by chosen ICT. GIS and mobile phones are a core element of mobile learning from the
wide range of the ICT (Pic. 1).

Mobile learning

Mobile learning includes using mobile and wireless devices for learning purposes. Typi-
cal examples of devices used in mobile learning are mobile phones, smartphones, tablet
computers, laptops or personal multimedia players (Kukulska-Hulme et al., 2005). Mo-
bile learning isn’t just about using these devices, but it is also about learning to under-
stand in wider contexts (Walker, 2006). Kukulska-Hulme et al. (2005) sees basic disad-
vantages, besides physical attributes (network connection problem, low battery life, etc.),
in personal safety concerns (exposure to emission, misuse of personal data, etc.).

Education by using Geographical information systems

GIS is a system of hardware, software, data, people, organizations, and institutional ar-
rangements for collecting, storing, analysing, and disseminating information about are-
as in the earth (Dueker and Kjerne, 1989). GIS education in general comes down to just
4 simple ideas: create your own geospatial data, manage it, analyse it and display it on a
map. These ideas show possibilities of GIS application everywhere where the spatial data
linked with the earth surface is used. According to Jakab et al. (2017) it is possible to
effectively use GIS not only in subject like geography, but also in other subjects like his-
tory, mathematics, chemistry environmental science and environmental education. It is
necessary to consider GIS in learning process not only as technology, but also as a meth-
od thanks to which the world becomes an attractive place enriched with understanding.
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Fig. 1: The scheme of implementation of ES into education

METHODOLOGICAL STEPS OF MODEL REALIZATION

Our methodology of the concept of ES implementation into content of education is based
on steps and methodology of integrated landscape management according to Petrovi¢ et
al. (2011). After adjustment for learning process it consists of 8 steps:

1. Problem - establishing given problem. Pupils’ project should be based on authen-
tic problem (Blumenfeld, 1991. Mapping of ecosystems and their services along
with global EP (e.g. climate change, deforestation) and their influence on ecosys-
tems and life of humans is a worldwide issue. The teacher in this step points to
areas concerned with this issue (pic. 1).

2. Analyse of the current state — it is connected to search for necessary information
by pupils and an evaluation of positive and negative elements of the problem. In
this step we want to create an overview of existing ecosystems in selected area,
collect information about their conditions, composition etc.

3. Synthesis - collecting all information about the issue gained in the past in other
lessons and newly gained by independent work. It is based on previous two steps
and it connects them. This step includes selection of ecosystems (e.g. creation of
attitude scales), selection of mapped ES, selection of the area and way of mapping
and selection of mobile apps to be used for mapping ES.
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. Realization - data collection. Pupils solve problems by their own mapping. The
work is done directly the individual ecosystems, using ICT tools mainly mobile
phones and their apps (Pic. 1). The focus is on getting to know and documenting
individual elements of ecosystem and threats (e.g. illegal dump sites, illegal de-
forestation, invasive species). Besides photo documentation, pupils record posi-
tion of individual objects and phenomenon to process them in the next steps in
GIS. They can use one of many apps to map the problems (e.g. TrashOut for map-
ping illegal dump sites; Recycle Coach for better recycling; web page www.stro-
mypodkontrolou.cz to protect nature; Environmental Study for learning through
quizzes; Go Green Challenge for motivation through daily or weekly challenges
for improving the ES status; “Ochranca prirody” as a play for kids since 6 years old;
Environment Dictionary for secondary-school students to improve their knowl-
edge about ES and their language skills.

. Data processing - information that pupils collected in the previous step are now
analysed, evaluated and utilized in their outputs. GIS is directly intended to pro-
cess spatial data. Pupils can create map outputs, analyse area sizes, distances as
well as map individual problems of ecosystems in GIS. Several web (GoogleMaps,
mapy.cz) and desktop (QGIS) GIS apps can be used for learning purposes (Pic. 2).
The outputs of this step are quantified values of individual ES (regulating, provi-
sioning, cultural and supporting ES) and total average value of ES for individual
mapped ecosystems.

. Interpretation - finalizing and presenting the results, sharing information and
creation of outputs for utilization results (e.g. letter to the Mayor, press release,
background material for information boards).

. Evaluation a proposition — evaluation of the situation, prospects for the future on
how the problem could be solved, improved, eliminated or prevented from occur-
ring. This step ends with concrete action, drawing attention to the problem and
elimination of the problem (e.g. by ecosystem revitalization).

. Identification of other problems — based on detailed analyse and by solving one
problem could be revealed other connected problems that need to be fixed. E.g.
by mapping illegal dump sites and proposing solutions, the question arises as to
whether the trash will not pollute other ecosystems, such as aquatic?
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Fig. 2: The outputs from the apps

DISCUSSION

The International Union for Conservation and Nature (IUCN, 1970) considers environ-
mental education as process of acknowledging values and clarification concepts to devel-
op skills and attitude to understand and appreciate relationship between humans, their
culture and the biophysical environment. It also includes the practice in decision making
and formulating of the behaviour code connected to the environmental quality issues.

Global issues as well as consequences that global issues produce (such as climate change,
Great pacific garbage patch) confirm the need for environmental education in all levels of
education system as well as in informal education. Environmental education as cross-cut-
ting theme should lead pupils towards sustainable development in the terms of Agenda
2030.

It is the effort to modernize and streamline education of environmental education that
has become the motive for creating of our education model. The creation of the model
was subordinated to the 4 basic priorities that overlap and complement each other. In
addition to the environment and pupil are other priorities practice and future.
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Focus on the environment

Our effort for this model was, in addition to solving interdisciplinary relations, solve
over-subject relations such as nature protection and landscape protection, which in our
case is addressed through environmental education. There are three levels of environmen-
tal education (Palmer, 1998): education about the environment, through the environment
and for the environment. The theme of ES is concerning 10 goals of sustainable develop-
ment of Agenda 2030: Good health, Quality education, Clean water and sanitation, Af-
fordable and clean energy, Sustainable cities and communities, Responsible consumption
and production, Climate action, Life belong water, Life and land, Partnership for the goals.

Focus on the pupil

Wide range of key competencies, such as confidence, skills, sensitive approach to the environ-
ment, responsible behaviour in the nature and social relations could be developed through
combination of interdisciplinary relations and selected pedagogical approaches (Palmberg
& Kuru, 2000). Project based learning could develop collaboration, communication, criti-
cal thinking, creativity, language skills, innovations, global relations, using technologies etc.
(Mergendoller et al., 2006). There is a high potential for enhancing attractivity of education
process and learning by using ICT, project based learning and outdoor education.

Focus on the practise

During project-based education pupils focus on solving problems based on real infor-
mation, with real methodologies and ICT tools used in practise. The whole time they
are working with spatial data collected and processed by them. According to Fitzpatrick
and Maguire (2000) is GIS precisely the tool for collecting, storage, management, search,
manipulation, analyses or visualization geographical or spatial data. Pupils can use this
gained skills and know-how in their future occupation. Goodchild and Kemp (1990) con-
firmed that using GIS at schools motivates pupils to choose career in science and technol-
ogy. This also touches the last priority of our model - focusing on the future.

Focus on the future

By developing a wide range of key competencies needed for the 21st century as well as
developing their environmental consciousness we are preparing pupils not only for their
professional life, but also for life in accordance with principles of sustainable develop-
ment. Environmental education could become a real preventive tool for nature protec-
tion and landscape creation.
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Zhrnutie

Jednym zo zdkladnych cielov ¢lanku bolo predstavit model, ktory pontka $tudentom
moznost spojenia s prirodou a ucenie sa o hodnotach ekosystémov, ako i lepsie hodno-
tenie Tudskych aktivit, ktoré si spojené s krajinou. Pomocou kombinacie r6znych peda-
gogickych pristupov ma tento model velky potencidl rozvijat siroka skalu doplnkovych
vedomosti, zru¢nosti a postojov a zvysit motivaciu Studentov ucit sa o ich krajine. U deti,
ktorych pohlad na prirodu je zaloZeny na filozofickom a emociondlnom spojeni so Zivot-
nym prostredim, je pravdepodobnejsie, ze budi ochotné robit urcité obete, aby ,zachra-
nili prirodu®, ako tie, ktorym chyba tento postoj.
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