Mendel University in Brno
Czech Society of Landscape Engineers — CSSI, z.s.

Public recreation and landscape protection
— with environment hand in hand?

Proceedings of the 14th Conference

Editor: Jitka Fialova

9th—11th May 2023, Kitiny



MENDEL UNIVERSITY IN BRNO

Czech Society of Landscape Engineers — CsSl, z. s.,

and

Department of Landscape Management
Faculty of Forestry and Wood Technology
Mendel University in Brno

Mendel

University
in Brno

Public recreation and landscape protection

with environment hand in hand?

Proceedings of the 14t Conference

Editor: associate Professor Ing. Jitka Fialova, MSc., Ph.D.

9-11 May 2023
Kitiny



Under the auspices
of prof. Dr. Ing. Jan Mare$, the Rector of Mendel University in Brno,

of prof. Dr. Ing. Libor Jankovsky, the Dean of the Faculty of Forestry and Wood Technology,
Mendel University in Brno,

of doc. Ing. Tomas Vrska, Dr., the Director of Training Forest Enterprise Masaryk Forest
Kftiny, Mendel University in Brno,

of Ing. Dalibor Safarik, Ph.D., the Chief Executive Office, Forests of the Czech Republic,

LESY
4

of JUDr. Markéta Varikova, the Mayor of the City of Brno,

er|n]of

and of Mgr. Jan Grolich, the Governor of South Moravia,

south moravian region

in cooperation with Czech Bioclimatological Society, Nature Conservation Agency of the
Czech Republic) and Partnerstvi, o.p.s.,

with the financial support of FS Bohemia Ltd.

The authors are responsible for the content of the article, publication ethics and the citation
form.
All the articles were peer-reviewed.

© Mendel University in Brno, Zemédélska 1, 613 00 Brno, Czechia

ISBN 978-80-7509-905-1 (print)

ISBN 978-80-7509-904-4 (online ; pdf)

ISSN 2336-6311 (print)

ISSN 2336-632X (online ; pdf)

https://doi.org/10.11118/978-80-7509-904-4

Open Access. This book is licensed under the terms of the Creative Commons Attribution 4.0
International License, CC-BY 4.0 (https://creativecommons.org/licenses/by/4.0/)

OMOM




Contents

ADOLESCENTS’ SMARTPHONE USAGE |IN ACTIVE RECREATION AND NATURAL
ENVIRONMENT 5
Stanislav Azor, Michal Marko, Stefan AdQmCGAK..................eeeeeeeeeeeeeeeeeeeeeeeee et 9

ASSESSMENT OF EXTREME, LONG-TERM METEOROLOGICAL DROUGHT IN WESTERN PART
OF SERBIA

Martina Zeleriakova, Milan Gocic¢, Hany Farhat Abd-Elhamid, Mladen Milanovi¢, Tatiana Solakova....
............................................................................................................................................................. 14

AWARENESS OF SLOVAK TOURISTS ON POSSIBILITIES TO VISIT GEOSITES
Lubomir Strba, Branislav Krdak, Lenka Varcholova, Michaela Podolakova, Silvia Palgutova, Csaba
Y [ [0 20

BANK STABILIZATION — NON-TRADITIONAL WAYS OF USING VEGETATION
Miloslav Slezingr, Dana KOSTAIOVA...............ooo e ae s 24

BIOCULTURAL DIVERSITY: SACRAL MONUMENTS AS HABITATS FOR BIRDS
Ivo Machar, Helena Kilianova, Vilem PECRANEC.............c.ccooeueeeeeeeeeeeeeeeeeeeeeeeeeeeee e 27

CARAVANNING AND TRAMPING VERSUS CAMPING AND NATURE CONSERVATION
WYl (o) o] [ Y = TP 31

CAUSES OF OVERCOMING OVERTOURISM FAILURE IN CZECHIA
I =T o= - 35

ECOTOURISM IN AMAZONIAN ECUADOR - BOSQUE MEDICINAL PROJECT
Petr Jelinek, Michal Hegar, Martin MrKViGKa ................ooo oo 39

ERGONOMIC APPROACH IN TOURISM FOR VISITORS WITH SPECIAL NEEDS
Eva Abramuszkinova Pavlikova, Osman Nuri Ozdogan , Cihan Yilmaz..............cccccecevvveeveeccivenenn.... 45

EVALUATION OF THE LANDSCAPE'S POTENTIAL FOR RECREATION
D= T 1=) 2 B 1411 0= L L0 ) 7= I 50

EXPLORING THE RECREATIONAL POTENTIAL OF URBAN GAPS
Timea Zolobanicova, Miroslav Cibik, Roberta StEpankova ............cccccccoovvevvieiiiiiiiiiiiiiiii 57

EXPLORING WHITE SPACES ON URBAN MENTAL MAPS
Miroslav Cibik, Timea Zolobani¢ova, Roberta StEpankova ............cccccoeeeeeeeeeeeeeeeieieeeeeeeeeeeeeeeeeeeeeee 63

FOREST EDUCATION AS THE BASIS FOR CONSCIOUS USE OF ALL FOREST FUNCTIONS BY
SOCIETY IN THE CELESTYNOW FOREST DISTRICT
Kamil Zotgdek, R6za Brytan, Artur DaWIQZIUK..............ccceeeeeeeeeeeeeeeeeeeeeeee ettt ee s saa s a e 67

GREEN AREAS AND NATURAL POTENTIAL OF THE POLISH CITY OF CIESZYN IN THE OPINION
OF RESIDENTS
Edyta ROSION=-SZEIYASKE ..ottt 71

HEALTH VALUES OF FORESTS IN THE OPINION OF POLISH RESIDENTS
Emilia Janeczko, Matgorzata WOZNICKA .............coo e 79

HISTORICAL EVOLUTION OF FESTIVALS IN GUIMARAS ISLAND: ITS IMPLICATION TO
TOURISM INDUSTRY GROWTH
Norie H. Palma, Jasmin T. Gadian, Josie H. Gaitano, Revenlie G. Galapin, Petr Kupec................... 83



HOW HIGH ARE THE ECONOMIC BENEFITS OF OUTDOOR RECREATIONAL USE FROM THE
NEWLY DESIGNATED LANDSCAPE PROTECTED AREA?

Jan Melichar, Petr PavelCik, David Zahradnik, Marek Banas, Radim Misiacek, Jana Hamanova, Martin
S1aba, VIKEOri@ KOVACOVA. ..........coeeeeeeeeeeeeeeeeeeeeeee ettt e e et e e e e e e ettt e e e e e e esaneeens 88

HOW TO MEASURE AND USE NATURE-BASED RECREATION EFFECTS: EXAMPLE
OF RESULTS FOR THE VLTAVA RIVER CASCADE

Katefina Macova, Jan Melichar, Vojtéch Havlicek, Martin Hefmanovsky, Filip Strnad, Pavel
FoSumpaur, Karel Bfezina, Martin Hanel, Martin Horsky, Tomas Kaspar, Vojtéch Sys...................... 93

HOW TO SUPPORT CARBON SEQUESTRATION AND RECREATIONAL POTENTIAL AT THE
SAME TIME
Jan Deutscher, JAna SMOITKOVA. ................eeeeeeeeeeeeeeeeeeeeeeeee ettt e et e e e eeeteeee e e 97

CHANGE OF THE WAY THAT LANDSCAPE IS USED AND IT IS EFFECT ON THE RECREATIONAL
AND TOURIST POTENTIAL
Jan Szturc, Jan Prachowski, Jana Podhrazska ,, Petr Karasek,, Josef Kucera,, ..........cccoeeeeveunen... 101

IMPLEMENTATION OF GREEN INFRASTRUCTURE ELEMENTS TO IMPROVE RECREATION
IN THE VILLAGE OF DRIENOV, SLOVAKIA
Martina Zeleriakova, Natalia JUNAKOVA ................oeeeeeeeeeeeeeeeeeeeeeeee et 106

IMPLICATIONS OF THE NATURE OF FORESTRY AND WOOD ENTERPRISES IN LATVIA
Dastan Bamwesigye, Ingus Grinbergs, Amanda Puzule, Tina Kikule ..................ccccocoiiiiiiiiiniie. 111

INFLUENCE OF RECREATIONAL ACTIVITIES ON THE DISTRIBUTION OF FOREST WILD BOAR
ROOTING

Jakub Drimaj, Marie Balkové, Jakub Spoula, Jiti Kamler, Ondfej Mikulka, Radim Plhal, Miloslav
(0] 7T /- TS 116

INNOVATIVE TECHNOLOGY OF SAPLINGS PLANTING FOR INCREASE TOURISM POTENTIAL
OF THE LANDSCAPE
Lubos Stanék, Ladislav Zvérina, RadOmir UIFICH ................ooeeeeuueeeeeiieeeeeeeee et 119

INTEGRATION OF NICHE AGRICULTURAL CROPS IN THE DEVELOPMENT OF ROMANIAN
RURAL TOURISM. CASE STUDY: WALNUT CULTURE IN ROMANIA AFTER 1990
Constantin-Razvan Oprea, Roxana Cuculici, lulian SGndulache ................ccccevevevevevevevererererernrannnn, 123

INTELLIGENT DESTINATION GUIDE
David Zejda, Martina PASKOVA..............coo et e e e e 130

LANDSCAPE — ARCHITECTURAL PROPOSAL OF JANDURA PARK IN CANBERRA, AUSTRALIA:
EXPERIENCE OF BILATERAL COOPERATION BETWEEN TWO UNIVERSITIES
Maria Bihuriova, Miroslav Cibik, Roberta Stépankova, Attila TOth.............cccccevvvveeeecciiiiiieeeeeeen, 135

LANDSCAPE CHARACTER AND INTEGRATION OF MINING LAKES INTO THE LANDSCAPE
- OPPORTUNITIES AND RISKS
[ L2101V 1= W T0 1 (01 7= PO 140

LANDSCAPE-ARCHITECTURAL SOLUTION AROUND THE RIVER VAH IN THE CADASTRAL
TERRITORY OF SERED WITH AN EMPHASIS ON RECREATION
Denis Bechera, Gabriel Kuczman, MiroSIaV RUSKO. .............ooeeeeeeeeeeeeeeeeeeeeee et 144

LANDSCAPE-FRIENDLY METHOD OF FOUNDING WOODEN BUILDINGS FOR RECREATIONAL
USE
Pavia KotaSKova, JItKQ FIQIOVA................cooeeueeeeeeeeeeeeeeeeeeeee ettt e e e e 149

SHARED-USED RECREATIONAL TRAILS IN THE CZECH REPUBLIC
Hana Hermova, TOMAS KVASNUCKA...........couueeeeeeeeeeeeeeeeeeeeeeeeee ettt e et e e e eeanea e 154



METEOROLOGICAL ACTIVITIES OF J. G. MENDEL AS PART OF THE TOUR OF THE
AUGUSTINIAN ABBEY
JAOSIAY ROZNOVSKY ..ottt ettt ettt e e e es 168

MID-FIELD WOODLOTS AS A SUBSTITUTE FOR FORESTS IN AGRICULTURAL AREAS
- THE IMPACT ON ENVIRONMENT AND TOURISM
Beata Fortuna-Antoszkiewicz, Jan tukaszkiewicz, Piotr WiSni@WSKi..............ccceeeeueeeeeeeeeiiieeeaeeennnnn. 163

MONITORING THE MOVEMENT OF VISITORS IN THE TATRA NATIONAL PARK USING
BATTERY-POWERED ONLINE COUNTERS
o XS C T T o [0 4 U 1SR 169

MOUNTAIN RESCUE SERVICE - INEVITABLE HELP AT RECREATIONAL AND SPORT
ACTIVITIES IN MOUNTAINOUS AREAS IN SLOVAKIA

Matus Jakubis, Mariana JAKUDISOVA ...............ceeee ettt 174
NON-WOOD FOREST PRODUCTS: “CULTURE” + “TRADITION” = “EDUCATIONAL
POSSIBILITIES”. DOES IT MAKE SENSE?

Szczepan KoOpeC, PaWet SEANISZEWSKI . ...........ccccccueeeeeeeeeeeeeeee ettt ettt ataa e e e e s e s srsaaaanaes 179

OLDER ADULTS AS A TARGET GROUP OF USERS OF GREEN AREAS IN PROJECTS OF THE
WARSAW CIVIC BUDGET
Kinga KimiC, PAUIING POIKO. .............ccoeeeeeeeeeeeeeeeee ettt ettt ettt ettt e e e e e s e s e e e e e as s e s e se e e easnaeaaee s 184

PLANNING THROUGH A GIS THE RECOVERY OF RURAL BUILDINGS FOR THE DEVELOPMENT
OF NEW FORMS OF TOURISM HOSPITALITY
Pietro Picuno, Salvatore Margiofta.................coo oo 188

POSSIBILITIES AND ADVANTAGES OF INDIVIDUAL RECREATION IN THE TOPOLCANY
DISTRICT
Regina MiSovic¢ova, Zuzana Pucherova, Henrich GreZo, ...........cccccuueeeececueeiiaseeeiseiiieiaaaeeesaeiine 193

POSSIBILITIES OF RECREATION IN HNILEC RIVER BASIN FROM CLIMATOLOGICAL POINT
OF VIEW
Patrik Nagy, Katarzyna Kubiak-Wéjcicka , Miroslav Garaj, Milan GOCIC3..............cccooeeeeeeeii 198

POSSIBILITIES OF USING NEW TECHNOLOGIES IN CULTURAL TOURISM IN THE POST COVID
ERA
Kristyna Tuzova, Milada SUASING . ..ottt ettt 202

PROBLEMS OF RURAL LANDSCAPE'S PROTECTION VS ANTHROPOPRESSURE
AND RECREATION MOVEMENT - THE EXAMPLE OF THE NATURE RESERVE "STAWY
RASZYNSKIE" NEAR WARSAW

Jan tukaszkiewicz, Beata FOrtuna-ANtOSZKIEWICZ .............ccooueueeeeeeeeeeeeeeeeeeeee ettt 206

PUBLIC RECREATION AND TOURISM ARE ASPECTS THAT AFFECT NOT ONLY
THE ENVIRONMENT
David Brandejs, Pavel KIKa .......... ..o e e 212

QUALITATIVE ASSESSMENT OF THE PREPAREDNESS AND POTENTIAL OF NATURE
PROTECTED AREAS TO SUPPORT SUSTAINABLE TOURISM
Radek Timoftej and Hana Brihova FOIYNOVA...............cccueei i 217

RECREATION IN CZECH LARGE PROTECTED AREAS: COUNTED AND SORTED
L] 14 7= TSI L= 1S 224

RECREATION LAND USE IN TERMS OF WATER PROTECTION
Maria HIiNkova, RaSHISIAV FIJKO. ...........ooo e 228



RECREATIONAL POTENTIAL OF RADOSINKA MICROREGION: LANDSCAPE — ARCHITECTURAL
PROPOSAL OF THE CYCLO ROUTE
Maria Bihuriova, BraniSIaV KIAlIK ..............o.eeee e oottt ettt e e eeeeiae e 232

RECREATIONAL USE OF FOREST ROADS IN THE TERRITORY OF NATIONAL PARKS AND
PROTECTED LANDSCAPE AREAS
o) g = Tl = 1 g (o o 237

REFORM OF THE CONSTRUCTION ADMINISTRATION IN RELATION TO THE PERMITTING
OF BUILDINGS FOR RECREATION
WY (=T k= W a0 ) - N 243

REVITALISATION OF DRAINED FOREST AREA
JANa MarkoVaA, PeEr PEIIKAN...............oooeeeeeeeeeeeeeeeeeeee ettt e e et e e e e e e eteeaneaaeeaens 249

REVITALIZATION OF THE PARK IN THE CENTER OF IVANKA PRI DUNAJI
Gabriel Kuczman, DENiS BECREIA ..............ccooeeeeeeeeeeeeeeeeeeeeee ettt e e eeeee e e e e e 253

RISK ASSSESSMENT ON GEODIVERSITY SITES
Lucie Kubalikova, Eva Novakova, FrantiSek Kuda, Karel Kirchner, Ale$S Bajer, Marie Balkova
........................................................................................................................................................... 258

RIVERS AS BACKBONES FOR URBAN AND PERIURBAN RECREATION — CASE STUDIES FROM
KOSICE AND PRESOV, SLOVAKIA
Juraj llles, Kataring KFSHANOVA .............ooo oo a e e 263

SMALL-SCALE INVASIVE INTERVENTIONS AS IMPULSES FOR THE REACTIVATION
OF FORQOTTEN URBAN SPACES
Miroslav Cibik, Kataring JANKECROVA ..............cccooe ettt e e eeeeae e 268

STUDY OF THE RELATIONSHIP OF MOISTURE AND COMPACTION ON THE MODULUS
OF RESILIENCE OBTAINED BY CYCLIC CBR TESTING IN LOCAL SOILS FOR A QUALITY RURAL
TOURISM

IAIGO Garcia, LENKA SEVEIOVA..............ccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt 273

THE "KAMIEN" EDUCATIONAL PAVILION IN WARSAW AS A PLACE OF PRO-ENVIRONMENTAL
ACTIVATION OF THE URBAN COMMUNITY
Kinga Kimic , Magdalena WOISKa.................coouiiii i 277

THE ASSESSMENT OF ECOSYSTEM SERVICES IN TRNAVA (SLOVAKIA) AND SURROUNDING
REGION
Radovan Pondelik, Martin ZAPOLOCKY ...........cceeeeeeeeeeeeeeeeee ettt ettt ettt e e e e e e s e s e e e e eesaaaae s 282

THE CONCEPT OF SENSE OF PLACE IN ENVIRONMENTAL EDUCATION
Dominik Rubas, Tomas Matéjcek, TOmMaS BeNQl ............cccooeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt 286

THE EFFECT OF GRASS STRIPS ON SOIL RETENTION AND EROSION REDUCTION
IN AGRICULTURAL LANDSCAPE
Petr Karasek, Josef Kucera, Michal POCROP ...........cccoooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt 290

THE FIRST OFFICIAL FOREST MIND TRAIL IN THE CZECH REPUBLIC — KRTINY ARBORETUM
Jitka Fialova, Martina HOICOVAL.................ueeeeeeeeeeeeeeeeeeeeeeee ettt e et e e e et teaaeeaaeeeens 295

THE HIPOROUTES IMPLEMENTATION OPTIONS FROM ALTERNATIVE MATERIALS
Vaclav Mraz, Jifi Jezek , Karel Zlatuska , VIastimil Nevrkla..................oo.eeeeeeueeeeeeeiiiieeeeiiieeeeennnn. 302

THE IMPACT OF THE CREATION OF A RECREATIONAL AREA BY RECLAMATION OF
A SURFACE MINE ON PROPERTY VOLUE
Vitézslava Hlavinkova, Marting Var@CROVA ...............ccooeoeeeeeeeeeeeeeeeeeeeeee ettt ae e 306



THE IMPLEMENTATION OF GIS TOOLS FOR PLANNING THE DEVELOPMENT OF RURAL
TOURISM ALONG THE NETWORK OF OLD SHEEP-TRACKS
Giuseppe Cillis, Dina Statuto, PI€rO PICUNO ..............uueeeeeeeeeeieeeeesesaseaesesesasasssesssssssssssssssssssssssssssssnnes 311

THE IMPORTANQE AND FUNQTIONS OF,RIPARIAN STANDS OF THE RECREATIONAL WATER
RESERVOIR POCUVADLO IN STIAVNICKE VRCHY
Mariana Jakubisova , MatUsS JAKUDIS .............cooeeeeeeeeeeeeeeeeee ettt 316

THE ISSUE OF GEO-EDUCATION ON NATURE TRAILS IN THE FIRST SLOVAK GEOPARK
BANSKA STIAVNICA 3
Silvia Palgutova, Michaela Podolakova, Lenka Varcholova, Branislav Krsak, Lubomir Strba ......... 321

THE ROAD FROM THE CITY TO THE FOREST. OR HOW FAR IS THE URBAN MAN FROM
A FUNCTIONAL FOREST?
Vilém Pechanec, Helena Kilianova, IVO MACRAY .................ooueeeeeeeeeeeeeeeeeee et 326

THE ROLE OF LAND CONSOLIDATION IN RURAL SPACE DEVELOPMENT
Jana Konec¢na, Michal Pochop, Jana Podhrazska, Petr Karasek, Eva Novakova............................ 331

THE ROLE OF WETLANDS IN FLOOD PROTECTION PROCESSES IN THE LANDSCAPE — CASE
STUDY
Marian Dobransky, Peter Bujansky, Gao ZNENJUN ..............cccecceuuveeiaeeeeiiesiieiieaeeeessireiaa e e e e 336

THE UNFINISHED HITLER’S MOTORWAY — A HERITAGE IN THE CONTEMPORARY LANDSCAPE
Ivo Dostal, Marek Havlicek, Hana SKOKQNOVA ................cccoeeeeeeeeeeeeeeeeeeeeeeeeee et 340

TRADITIONAL COPPICE MANAGEMENTS AT THE LANDSCAPE LEVEL TOGETHER WITH
RECREATIONAL USE

Barbora Uherkova, Jan Kadavy , Zdenék Adamec, Michal Friedl, Ales Kucera, Robert Knott, Michal
KNEIfl, JAKUD DIIMI@].......oooeieeeeeeeeeeeee ettt ettt e e e e e ettt e e e e e st ta e e e e e sasssnseees 346

TRANSFORMATION OF GARDEN SETTLEMENTS INTO A RESIDENTIAL ZONE
Sofie Pokorna, Vit8zslava HIQVINKOVA...............ccooeeo ettt 351

UNDERGROUND SPACES IN BOSONOZSKY HAJEK NATURE RESERVE AND THEIR
GEOEDUCATION IMPORTANCE
Karel Kirchner, FrantiSek Kuda, Vit Baldik, Lucie KUbaliKOV@ ................ouueeeeeeeeeeeeeeeeeeeeeenne. 356

URBAN AGRICULTURE - ECOSYSTEM AND CULTURAL FUNCTIONS OF ORCHARD
VEGETATION

Jan Winkler, Petra Martinez Barroso, Doubravka Kufikova, Helena Pluhackova, Aleksandra Nowysz
........................................................................................................................................................... 360

VALORIZATION OF AN OLD SHEEP TRAIL AS A NEW OPPORTUNITY FOR SUSTAINABLE
PUBLIC RECREATION: A CASE STUDY IN SOUTHERN ITALY
Dina Statuto, Giuseppe Cillis, Pi€tro PiCUNO ................ueeeeeeeeeeieieee et eeesese e e e e e esesasnes 364

WHERE NATURE MEETS ADVENTURE: TOURIST ACTIVITIES AT DOBROGEI GORGE NATURE
RESERVE, ROMANIA
Teodorescu Camelia, Szemkovics Laurentiu-Stefan, Dumitrascu Alina Viorica.................cccccc........ 369

WHERE THE SQUARE MEETS THE STREAM: RE-DESIGNING THE RURAL SQUARE IN VELKY
KYR, SLOVAKIA
ATIE TOUR.....c.oi s 373

WHICH INFLUENCE HAS DEFORESTATION ON TOURISTIC RECREATIONAL AREAS
IN SUCEAVA COUNTY?
NGz B Y = Ta = W O (o] o To) £= T4 ¥ A 378



WILL THE REMOVAL OF THE RECREATIONAL SYMBOL OF JESENIKY MOUNTAIN SUMMIT
PARTS, THE DWARF PINE FORESTS, AFFECT THE ECOSYSTEM FUNCTIONS OF THE HILLS?
Petr Kupec, Petr Cech, Jan DEUEISCRES ..............cccooeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt ettt 382

WINDBREAKS AS AN IMPORTANT ECO-STABILISING AND SOIL-PROTECTIVE ELEMENTS
IN THE LANDSCAPE OF SOUTH MORAVIA
Josef Kucera, Jana Podhrazska, Michal Pochop, Petr KaraSekK .............cccoveeeeieeeeecciiieeaasaeesseinnnn, 387



RISK ASSESSMENT ON GEODIVERSITY SITES

Lucie Kubalikova’?, Eva Novakova', FrantiSek Kuda', Karel Kirchner', Ale$ Bajer?, Marie
Balkova?
" Department of Environmental Geography, Institute of Geonics of the Czech Academy of Sciences,
Drobného 28, 602 00 Brno, Czechia
2 Department of Geology and Soil Science, Faculty of Forestry and Wood Technology, Mendel
University in Brno, Zemédélska 3, 613 00 Brno, Czechia

https://doi.org/10.11118/978-80-7509-904-4-0258

Abstract

Geoconservation is an action of conserving and enhancing geological, geomorphological, hydrological
and soil features and processes. Particular geoconservation measures are very often applied on the
site-level to protect important geodiversity sites. Nevertheless, despite established legal protection and
related geoconservation activities, threats to geodiversity sites related to the multiple use and human
society demands can arise and reaching a compromise can be difficult. In this contribution, a two-level
threat assessment is applied and discussed. The first level of threat assessment is based on the
already used criteria within geosite/geomorphosite concept. The second level of threat assessment is
represented by Risk Assessment Matrix, which may be considered a useful tool providing a complex
view on the threats to geodiversity sites. The methods are applied on two different sites and their
advantages and limits are discussed. Based on the assessment, specific management proposals may
be implemented in order to balance conservation needs and demands resulting from human activities
related to the sites.

Key words: geoconservation, risk assessment matrix, degradation risk, geosites, geomorphosites

Introduction

Currently, declaring a natural site or area as legally protected is considered as one of the effective
tools of how to protect valuable geodiversity phenomena from negative impacts. However, despite the
existing and established legal protection, there is still a range of possible threats to geodiversity and
geoheritage, both of natural and anthropogenic origin (Gray 2013, Garcia-Ortiz et al. 2014, Fuertes-
Guttiérez et al. 2016, Crofts et al. 2020). Thus, the identification, assessment and management of
these threats, risks and conflicts of interests should become an integral part of every geoconservation
effort which can contribute to the balance of all the needs and demands on the site or area. In our
case study, we use a two-level methodological approach to risk assessment: the first one is
represented by assessing degradation risk based on geosite/geomorphosite approach (Selmi et al.
2022) and the second level is represented by assessment of identified threats by using the Risk
Assessment Matrix (Kubalikova and Balkova 2023). These methods are applied on two different sites
situated in the South Moravian Region: Ledové sluje in Podyji National Park and Rudice-Se¢ Natural
Monument. Based on the results, specific management measures can be proposed and the
advantages and limits of both approaches are discussed.

Methods

The method used for this case study consists of the following steps:

1) Description of geodiversity phenomena on the site including the identification of threats (especially
based on the fieldwork);

2) Assessment of the degradation risk by using the criteria based on the geosite/geomorphosite
concept (Kubalikova and Balkova 2023, Table 1);

3) Assessment of the threats to geodiversity by using the Risk Assessment Matrix (Figure 1);

4) Interpretation of the results, proposals for risk treatment, further management and monitoring.

Study areas

The proposed methodological approach is applied on two different legally protected geodiversity sites
(Figure 2): Ledové sluje (a site with limited anthropic influence) and Rudice-Se€ (a site intensively
used by public).

Ledové sluje (“Ice caves”) are situated in the heart of Podyji National Park (NP) declared in 1991. The
site is formed by BiteS orthogneiss of the Dyje Massive and it is shaped as a rocky spur. On the
slopes, numerous cryogenic landforms (frost cliffs, debris fields) can be found. The meandering Dyje
River has influenced the static of the slopes and the sequence of subsidence movements occurred
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during Late Pleistocene creating numerous cavities and pseudokarst phenomena. Generally, the
biodiversity (resp. species diversity) is very high thanks to the diversity of the geomorphological and
specific microclimatic conditions: 159 species of lichens, 133 species of moss, 28 species of
liverworts, 502 species of vascular plants, 58 species of spiders and 39 species of mammals. The
occurrence of 21 relic species of Araneae (spiders) and specific case of vegetative reproduction of
spruce (Picea abies) make the site unique from the biodiversity point of view. Although the site is still
affected by active geomorphological processes (e.g. slow slope movements or occasional rock fall;
last one in February 2021), they do not disturb the site in general. Currently, the site is not accessible
for tourists (Novakova et al. 2018, Reiterova et al. 2022), however it is visited illegally by an average of
50 visitors per month, in exposed months (summer) it is more than double. An interesting fact is that
there are some visits even during winter season. The only accessible place within the site is the upper
part with a marked path and a viewpoint.

Rudice-Se¢ is an abandoned sandstone and caoline pit declared as Nature Monument in 2022. So
called Rudice Beds lie on an undulating relief with deep karst depressions which are supposed to
originate during Lower Creatceous (one of the oldest known period of karstification within the
Bohemian Massive). The Rudice Beds consist of remains of laterite-kaolinite weathering products,
forming limonite layers at the base which were extracted by prehistoric people already in Halstat
period. The layers of kaolinic quartz sands, reddish coloured ferruginous sandstones and colourful
kaolinic clays contain numerous flints, hornblende concretions and quartz geodes (so called Rudice
balls) which are attractive for mineral hunters. On the upper part, lenticular layers of quartz pebble
gravels and loess clays of variable strength appear. The site is important from stratigraphical,
paleontological and mineralogical point of view (Czech Geological Survey 2023, AOPK 2022). The
bottom of the pit is flooded, creating a specific ecosystem important for protected species (Bombina
bombina) and suitable for the reproduction of amphibians. The unstable slopes are covered by pioneer
vegetation (birches, aspens, pines) and protected Lycopodium clavatum can be found here. The site is
very well accessible and very often visited by tourists.

Tab. 1: Degradation Risk assessment criteria: each criterion is evaluated on the scale from 0 to 1, a
total sum then represents a degree of risk degradation; if the sum exceeds 4.5 points, the site is
considered endangered

criterion scoring

Integrity 0 - excellent conditions; 0.25 — good conditions; 0.5 — medium, average
conditions; 0.75 — bad conditions, but with a possibility to recover; 1 — bad
conditions, site is damaged

Accessibility | 0 — more than 1 km both from a parking place and stop of public transport;
0.5 — the stop and/or parking in the distance 0.2 and 1 km; 1 — the stop and/or
parking place no more than 0.2 km from the site

Current 0 — site practically not endangered; 0.25 — low anthropic and natural threats; 0.5 —
threats and | potential threats, but managed well or possible to decrease; 0.75 — current
their anthropogenic threats but existing plans how to decrease them; 1 — existing and
management | ongoing processes leading to the destruction of the site with no plans to recover
Legal 0 — protected on national level; 0.25 — protected on regional level; 0.5 — protected
protection on municipal level; 0.75 — ongoing monitoring of the site; 1 — no legal protection

Proximity to |0 — site located less than 1 km of a potential degrading area/activity; 0.5 — site
problematic |located less than 0.5 km of a potential degrading area/activity; 1 — site located
areas less than 0.2 km of a potential degrading area/activity

Currentuse |0 — 1 activity; 0.5 — 2 different activities; 1 — 3 and more different activities

Visitation 0 — low; 0.5 — medium; 1 — high

Number  of |0 — no threat; 0.25 — 1 threat; 0.5 — 2 threats; 0.75 — 3 threats; 1 — 4 and more
threats different threats

Use 0 — the use is very hard due to limitations difficult to overcome (legal,
limitations permissions, safety etc.); 0.5 — the site can be used occasionally after
overcoming limitations; 1 — no limitations for public use
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Fig. 1: Risk Assessment Matrix: for every identified threat, the probability and impact is established,
the product then indicates the level of risk
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Fig. 2: Geodiversity sites: Ledové sluje in Podyji NP (pseudokarst phenomena), Rudic
(kaolinic clays and sands)
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Results

For both sites, existing and potential threats have been identified based on the fieldwork and literature
review (e.g. Crofts et al. 2020, Kubalikova and Balkova 2023 and references therein). The results of
the degradation risk assessment and evaluation of particular threats are presented in Table 2 and 3.
The site Ledové sluje has reached a relatively low degree of degradation risk, main identified threats
are represented by current use and a number of different threats. However, when looking at Table 3, it
is evident that the site is very vulnerable — some potential threats (construction, landuse change)
would generate rather higher impact even if their probability is low. In such cases, these threats have
to be considered and taken into account. Nevertheless, mainly thanks to the existence of legal
protection and official limited accessibility, the risks are on moderate level. The possible solutions can
be the fostering nature guides that would give penalties to the illegal entries to the site. Perhaps it
would be appropriate to define dangerous and critical places within the site of interest with regard to
the stability of rock blocks and walls. Other threats are difficult to influence (e.g. change of
mesoclimatic conditions).

Tab. 2: The assessment of the total level of degradation risk (using the concept of geosites)

Criterion: Int Acc Thr Leg Prob | Use Vis Num | Lim Sum
Ledové sluje | 0 0 0.5 0 0 0.5 0.5 075 |0 2.25
Rudice-Se¢ | 0.5 1 0.75 1025 |05 1 1 1 1 7
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Tab. 3: Risk assessment of identified threats (using the Risk Assessment Matrix)

Threat to geodiversity Prob | Imp | Sum | Prob [Imp | Sum
Ledové sluje Rudice-Se¢
Urbanisation, construction 1 5 5 2 5 15
Mining, re-opening the quarry or pit n/a n/a | nla 1 5 5
Changes in I.and use management on site and in > 5 10 3 5 15
close proximity
Recreation, tourism (littering, breaking the rules) 5 15 5 5 25
Change of mesoclimatic conditions 3 5 15 3 5 15
Geomorph. processes: erosion, accumulation 4 1 4 5 1 5
Res_torahon of pit (landfill, restoration of n/a na | nla 1 5 5
agriculture or forest land)
Collecting fossils and rock specimens. n/a n/a | nla 3 3 9
Confu§|pn in legal protection (different types and n/a n/a | n/a 2 4 8
authorities)
Vegetation overgrowth n/a n/a | nla 5 5 25

The site Rudice-Sec¢ is quite different. Although enjoying the legal protection, there is a very high total
sum of degradation risk and two threats may be considered as severe (visitation and vegetation
growth). In this case, the urgent action is needed to resolve the possible negative impacts. At first, the
visitation needs to be managed well and it is necessary to ensure following the rules (including the
entries outside the marked paths or prohibition of bathing in the pond, which disturb the amphibians
and other species). The natural erosion is not considered an important threat here as it enable the
renovation of the Earth Science phenomena. However, the vegetation growth can obscure the
phenomena and contribute to disappear it. The possible solution is to regularly cut the overgrowing
trees and maintain the good visibility of the Earth Sciences phenomena. Other threats are represented
by urbanisation and changes in landuse in the surrounding area which may generate higher pressure
on the site (both resulting from the higher visitation and changes of natural conditions). Mesoclimatic
conditions may change as well, especially due to the long lasting droughts — this does not endanger
the Earth Science phenomena so much, but the fragile ecosystems and protected species may suffer.
Mining or re-opening the quarry may be considered a moderate threat — although the site is protected
according to Nature conservation Act (114/1992 Coll.), the protected deposit area according to the
Mining Law (44/1988 Coll.) is still valid. There is a very low probability of this threat, but in the case of
its realization, the site would be heavily damaged. The same apply for restoration and landfill. A
related threat is represented by confusion of different types of protection and de facto two different
authorities that somehow manage the site (Nature Conservation Agency and Mining Office).

Discussion and conclusions

The assessment of risk degradation based on geosite concept represents a quite useful tool which
enable to evaluate the total degree of risk on the site, but it does not allow to prioritize the particular
threats. For this purpose, it is suitable to use the risk assessment matrix where we can simply
evaluate the degree of particular threats; it allows to see which threat is urgent and may have
significant impact on the site’'s geodiversity. The method also allows to estimate the degree of
vulnerability of the site which may be less obvious when applying just geosite approach. Thus, when
assessing the degradation risk on sites, a traditional geosite approach should be complemented by
the risk assessment matrix.

In this preliminary study, both approaches have been applied on two different geodiversity sites. The
main threats have been identified and prioritized and possible solutions have been proposed. Ledové
sluje (lce Caves) are less endangered, however, it is suitable to continue watching the illegal
visitations and follow some recommendations (e.g. fostering nature guides) taking into account a very
high vulnerability of this site. Rudice-Se¢ NM is more endangered and some of the threats are
necessary to resolve as soon as possible (especially vegetation overgrowth or high visitation and
related pressure on site). However, to effectively manage the threats, it is suitable that all the
stakeholders involved in this site cooperate, be they nature conservation institutions, universities,
owners, municipalities and local public. Also, environmentally educative activities (information panels,
geoeducation programmes) may contribute to the better acceptation of the proposed measures and to
balance conservation needs and human activities on site.
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Souhrn

Pfispévek se zabyva hodnocenim hrozeb a rizik na geolokalitach. Prvnim krokem je podrobny terénni
prazkum vcetné identifikace moznych hrozeb, nasleduje zhodnoceni pomoci vybranych kritérii
(vychazejicich z metodiky geomorphosites), rizika a hrozby jsou také analyzovana pomoci matice rizik
(pravdépodobnost a dopad hrozby). Metodicky pfistup je aplikovan na Ledovych slujich v NP Podyji
a v ramci nové vyhlasené PP Rudice-Se¢. Na zakladé hodnoceni jsou navrzena opatfeni, ktera
mohou pfispét ke zmirnéni dopadU hrozeb, pfipadné rovnou k jejich eliminaci.
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