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Abstract
The aim of the study is to assess the potential of tourism in the Novohradské Mountains and the Gratzen Mountains on the
borderland of the Czech Republic and Austria, with a focus on geotourism. A partial objective was to evaluate the accompanying
infrastructure in the background of geomorphologically attractive localities, especially the accessibility of the area by means of
hiking trails and accommodation facilities. Five geomorphosites in the Czech Republic and four geomorphosites in Austria were
examined for characteristics and relationships. The overall density of recreational routes is much higher on the Austrian side than
on the Czech territory. Similarly, the use of car traffic, cycling and hiking on the Czech side is worse than on the Austrian side.
The total number of beds is currently larger on the Czech side of the territory. However, beds on the Czech side are located in
smaller accommodation capacities, which experienced unprecedented development after 1989, especially with the possibility of
visiting previously unavailable territory. On the Austrian side of the territory, the larger bed capacity is concentrated in hotel
complexes focusing onwellness and balneology; this is mainly due to the undisturbed, long-term development of the territory and
the greater purchasing power of Austrian citizens. At a distance of up to 5 km and within 10 km of the geomorphosites, there are
significantly larger accommodation capacities on the Czech side of the territory. In a wider area within 15 km, the accommo-
dation capacities in both territories are similar. This is due to the location of geomorphosites in Austria, which are located in more
central and interesting parts of the mountainous area, far from settlements. The availability of accommodation facilities in the
wider area combined with other attractions has great potential for multi-day stays in the region.

Keywords Geomorphosites . Tourist potential . Recreational trails . Accommodation . The Novohradské Mountains . The
GratzenMountains

Introduction

Tourism takes people away from their familiar surroundings
to experience a different world for leisure or education (e.g.
Fleetwood 1995 in Evans et al. 2018). This is usually through
travel, with the main focus being the novelty of the places
visited. Increasingly however, specialist forms of tourism are
being developed for more experienced travellers, for whom
visiting new places is no longer enough of a novelty (Evans
et al. 2018). Visits based around archaeology (archatourism)
or wildlife (ecotourism) have become well-established
(Honey 2008; Al Busaidi 2010), and now landscape and ge-
ology (geodiversity) are increasingly used to enhance the vis-
itor experience—known as geotourism (e.g. Hose 2005, 2008
in Evans et al. 2018).

According to Dowling (2011), geotourism is defined as a
form of nature tourism that specifically focuses on landscape
and geology, and these components are an important part of
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geodiversity (Gray 2013). Geotourism promotes tourism to
geosites and the conservation of geodiversity and an under-
standing of Earth sciences through appreciation and learning
(Dowling and Newsome 2018; Kubalíková 2018). It is clear
that not only geological but also geomorphological features
and processes are considered a resource for geotourism
(Kubalíková 2013).

Reynard et al. (2003) analysed the relationships between
geomorphology and tourism. Geomorphology may be a tour-
ist resource as part of the primary or original offering(e.g. a
geomorphological site as an attraction or as support for tourist
activities such as climbing),or a secondary or derived offering,
when tourist infrastructures (e.g. educational trails), instru-
ments (e.g. educational booklets) or services (e.g. guided
tours) are proposed for effective use of the original offer.
Gray (2004) also pointed out that geodiversity and
geoheritage are of great value for geotouristic and geo-
educational activities.

Evaluations of tourism potential in relation to geotourism
are based not only on the importance and attractiveness of
geomorphological and geological sites (Kubalíková 2013;
Bajer et al. 2014; Kim et al. 2019) but also on the availability
of these sites by cycling, hiking, car and public transport
(Bajer et al. 2018).

A sufficient number of accommodation facilities near
geomorphosites (Bajer et al. 2018; Honţuş et al. 2015) is also
of great importance. Accommodation facilities in naturally
protected areas should preferably be built in accordance with
nature and landscape conservation conditions with minimal
impacts on the most valuable areas (Widawski et al. 2018).
A lack of accommodation can be a constraint on the tourist
development of the area or may be a limitation for longer stays
in the region (Vijulie et al. 2018). Another issue is the con-
centration of tourist at the most attractive tourist destinations
and routes in protected areas (Kim et al. 2019; Widawski et al.
2018). Building thematic nature trails and alternative hiking
trails (Widawski et al. 2018) are good solutions to achieve a
more balanced tourist burden.

In this paper, we report on the area of the Novohradské
Mountains and the Gratzen Mountains on the borderland of
the Czech Republic and Austria. This area was part of the Iron
Curtain before 1989. The area offers potential for the devel-
opment of geotourism, primarily for its preserved rocky land-
forms (e.g. Rypl et al. 2014, 2016; Rypl and Kirchner 2017;
Migoń et al. 2018) and for its geosite viewpoints (Migoń and
Migoń 2017).

Aim of the Study

The aim of the study is to assess the potential of tourism in the
Novohradské Mountains and the Gratzen Mountains on the
borderland of the Czech Republic and Austria with a focus on

geotourism. A partial objective was to evaluate the accompa-
nying infrastructure in the background of geomorphologically
attractive localities, especially the accessibility of the area by
means of hiking trails and accommodation facilities. Based on
the spatial analyses, the availability of geomorphosites in the
Czech and Austrian territories was also compared with
existing border area tourism in the region, and the possibility
of longer tourist stays in the region was evaluated. According
to the administrative division, the Novohradské Mountains
belong to the South Bohemian Region and the Gratzen
Mountains to the federal state of Upper Austria.

Materials and Methods

Selection and Characteristics of Geomorphological
Localities

For evaluating the tourist potential in the study area with a
focus on geotourism, the most geomorphologically attractive
localities on the Czech and Austrian territory were evaluated.
The selection was based on information from available maps,
thematic geological and geomorphological maps, tourist
maps, the availability of documentation on protected areas
and geological territories of the region, and on the basis of
field research (e.g. Chábera and Huber 1999; Huber 1999;
Rypl et al. 2017, 2020). Localities on the Czech side included
Mt. Kamenec, Mt. Myslivna, Mt. Vysoká, Mt. Kraví hora and
Mt. Kuní hora and on the Austria side Mt. Mandelstein, Mt.
Nebelstein, Mt. Warzenstein and Mt. Eichelberg. These are
attractive locations with significant geomorphological shapes
(tors, castle koppies, frost-riven cliffs, weathering pits, mush-
room’s rocks, etc.).

Each significant geomorphological locality was entered in-
to geographic information systems (GIS) and was described
by fundamental characteristics—altitude, rock composition,
predominant formations, etc. Localization in GIS was then
used for partial spatial analyses in relation to tourist routes
and accommodation capacities.

Network for General Accessibility of Territory

Spatial road data from Open Street Map were used to create a
network model in GIS. Each road was classified as an OSM
road category defined according to Ramm (2017) and rated in
terms of usability for one of the three basic types of transpor-
tation (car, bike and walk) (Table 1). The advantage of this
approach is the unified methodology for both sides of the
border. The resulting network was checked against actual
orthophotomaps, and field survey was also used in unclear
cases.

Since the availability of regular and reliable connections by
train and bus is important in terms of the sustainable tourism,
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the location and serviceability of public transport (PT)
stops were also mapped. Timetables from idos.cz and
vor.at were used to determine the number of connec-
tions for each stop. The basic rule for PT service was
that stops should have at least three connections during
workdays and a minimum of two connections on each
weekend day.

Mapping of Marked Recreational Trails

As an extension to the network for general accessibility,
a network of recreational trails was also mapped. In

general, the network in the Czech Republic is managed
by KČT (the Czech Tourist Club); however, local stake-
holders such as municipalities, local NGOs and regional
partnership groups also create local and special tourist
routes. The Czech Republic has a long tradition of
maintaining hiking routes, and a sophisticated marking
system exists throughout the country. Maps of KČT
plus the internet resources mapy.cz, novohradsko.cz
and the Austrian https://www.bergfex.com were used to
identify the trails. All types of marked trails for
recreational use in the study area were mapped in the
GIS. These trails can be classified into basic categories:

Table 1 OSM road categories and their usability for types of transportation

Code Class Description Car Bike Walk

5110 Major roads

5111 motorway Motorway/freeway X

5112 trunk Important roads, typically divided X

5113 primary Primary roads, typically national X X X

5114 secondary Secondary roads, typically regional X X X

5115 tertiary Tertiary roads, typically local X X X

5120 Minor roads

5121 unclassified Smaller local roads X X X

5122 residential Roads in residential areas X X X

5123 living_street Streets where pedestrians have priority
over cars

X X X

5124 pedestrian Pedestrian only streets X

5130 Highway links (sliproads/ramps)

5131 motorway_
link

X

5132 trunk_link X X X

5133 primary_link X X X

5134 secondary_link X X X

5140 Very small roads

5141 service Service roads for access to buildings,
parking lots, etc.

X1 X1 X1

5142 track For agricultural use, in forests X X

5143 track_grade1 Tracks can be assigned a “tracktype”
from 1 (asphalt or heavily compacted)
to 5 (hardly visible)

X X

5144 track_grade2 X X

5145 track_grade3 X X

5146 track_grade4 X

5147 track_grade5 X

5150 Paths unsuitable for cars

5151 bridleway Paths for horse riding X X

5152 cycleway Paths for cycling X X

5153 footway Footpaths X

5154 Path Unspecified paths X

5155 steps Flights of steps on footpaths X

5199 unknown Unknown type of road or path tbd2

1Where applicable
2 To be determined manually
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& Hiking - tourist marked trails, paths for handicapped
people

& Cycling - cycling trails and marked cycling routes includ-
ing MTB trails

& Nature educational trails

Winter trails for cross-country skiing were not included in
the mapping because of the presumed limited impact on the
potential of geo-educational activities.

An analytic indicator of the “density of marked recreational
trails in the area” (Bajer et al. 2014) was calculated for the
whole area to evaluate the accessibility of each part of the
study area. For this purpose, the spatial analysis “line density”
in ArcGIS was performed with the a raster cell size of 25 m,
and circular search of surrounding lines of 1780 m (corre-
sponds to an area of 10 km2). The output value was the overall
trail density in km per square km.

Accommodation Capacities in the Territory

Accommodation capacities near important geomorphological
sites were investigated at a maximum distance of 15 km. This
distance is still considered sufficient close to allow visiting the
locality during an overnight tourist stay (Bajer et al. 2014). At
the same time, the availability of geomorphological sites from
accommodation facilities was investigated by zone (Bajer
et al. 2018), using areas within 5 km (accessible by hiking),
up to 10 km (accessible by hiking or cycling), up to 15 km
(accessible by cycling or partially by car).

Data of collective accommodation establishments (CAE)
in the Czech Republic were obtained from Accommodation
Establishment Register (Czech Statistical Office 2019), which
is continually updated based on available information sources,
and includes the capacity and occupancy rate of the CAEs. A
spatial database of CAEs was then created in GIS using the
addresses and names of individual CAEs. The specific capac-
ities of all accommodation facilities were verified using the
websites of individual facilities, available information from
international (e.g. Booking.com) and Czech (e.g. www.
dopenzionu.cz) accommodation servers, the map
applications Mapy.cz and Google Maps and municipal
websites in the area of interest. All accommodation facilities
were entered in the GIS using the WGS84 coordinate system,
allowing spatial analyses to be performed in relation to
significant geomorphosites.

Study Area

The studied area is the geomorphological unit of the
Novohradské Mountains on the Czech side and the Gratzen
Mountains on the Austria side (see Fig. 1). According to the
geomorphological classification of the Czech Republic, the

Novohradské Mountains unit belongs to the Šumava System
(Balatka and Kalvoda 2006; Demek and Mackovčin (eds.)
2006). According to the geomorphological classification of
Austria, the Gratzen Mountains are part of the “Granit- und
Gneis-Hochland” (Weber and Duyster 1990).

From a geological point of view, the study area stretches
across the southern part of the Moldanubian Pluton (Pavlíček
2004:Weber and Duyster 1990). Late Variscan magmatites of
this magmatic body predominate within the study area.
Several types are present (e.g. the Weinsberg type granite,
the Mrákotín type granite), and they are partly covered with
cordierite gneisses and nebulitic migmatites, which are the
remnants of the original pluton mantle (Heřmánek and
Matějka 1998). The oldest geological unit of the territory is
the Moldanubicum crystalline basement, dominated by heavi-
ly metamorphosed gneisses and migmatites, sometimes with
numerous inserts of quartzite, marble, amphibolite,
orthogneiss and other material (Cháb et al. 2008).

The basic relief of the study area has characteristic elements
of a fault-block mountain range with delimitations marked
strongly by erosion, but also with clearly polygenetic ele-
ments. It is possible to find recent forms (rounded blocks of
different sizes, alcoves, grooves), as well as fossil forms like
exfoliation joints, tors and frost-riven cliffs (e.g. Demek et al.
2014; Huber 1999; Chábera and Huber 1999; Rypl and
Kirchner 2017).

The study area in the transitional climatic zone of the
Central European type, influenced by a mountainous climate
with reduced summer/winter temperature variation, increased
cloud cover and precipitation, and a higher number of sunny
days in autumn and winter seasons. Altitude and land relief
segmentation are important factors, with considerably de-
creasing temperatures and increasing precipitation as the alti-
tude increases (Tolasz and Baštýřová 2007).

The territory of the Novohradské Mountains belongs to the
North Sea drainage area and the Vltava river catchment, while
the territory of the Gratzen Mountains belongs to the Black
Sea area and the Danube river catchment. Since the Czech
rivers Lužnice, Stropnice, Černá and Malše have their sources
in Austria, their respective catchments extend into that country
as well.

The basic soil types in the study area are cambisols,
cryptopodzols and podzols, gleyish cambisols and
pseudogleys, gleys and organosols (the nomenclature system
by Němeček et al. 2001), with the most important being
cambisols and cryptopodzols. Cambisols are among the most
common soil types in the mountain range. They are formed
from slope sediments of all solid rocks, mainly in the areas
with rather large slopes. Cryptopodzols dominate the peak
areas displaying different subtypes of poorly developed soils
(Šefrna 2004).

In a broader sense, the described area is biogeographically
part of the Euro-Siberian subregion of the Holarctis. In terms
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of Europe, the territory is part of the biogeographical province
of Central European deciduous forests and the Hercynian bio-
geographical sub-province (Culek 1996). The biota in the
study area is typical of the fir-beech vegetation zone, accom-
panied by biota of the beech vegetation zone at lower eleva-
tions and biota of the spruce-fir-beech vegetation zone at
higher elevations. The zonal spruce woods vegetation zone
is not represented due to the relatively low elevation of this
mountain range (Culek 1996).

Climatic zones, soil types and biogeography are related to the
current development of rock landforms preserved on individual
geomorphosites. Thanks to the current physical-geographical
conditions, significant rock landforms are preserved, such as tors,
castle koppies and frost-riven cliffs and these rock landforms are
indicators of past environments (Michniewicz 2019).

The whole area of the NovohradskéMountains on the Czech
side is protected as a “Natural Park”, though in 2005, the Czech
Government officially refused to declare the area as “Protected
landscape area” (Rypl et al. 2019). There are also some natu-
rally protected areas in the GratzenMountains, but with smaller
area, e.g. the “Natural Park”Naturpark Nordwald Großpertholz
with an area of 526 ha—see (Naturpark Nordwald
Grosspertholz, 2019; https://www.naturparke.at/naturparke/
niederoesterreich/naturpark-nordwald-grosspertholz/).

Sites within the framework of the Natura 2000 -
see (Natura 2000 Network Viewer, 2019; http://natura2000.
eea.europa.eu/) international protection program are present in
both countries, with 9051 ha in the Czech Republic the
Novohradské Mountains and 54,081 ha in the Austria the
Gratzen Mountains. There are also several Habitats Directive
Sites (proposed SCIs (pSCIs), Sites of Community
Importance (SCIs) and Special Areas of Conservations
(SACs)) on both sides of the territory, some of which include

geomorphologically interesting sites—see (Natura
2000 Network Viewer, 2019; http://natura2000.eea.europa.
eu/). Additionally, in the Novohradské Mountains, there are
two older and smaller specially protected areas, the National
Nature Reserve Žofín Natural Forest (1838) and the National
Natural Monument Hojná Voda (1838).

A description of individual localities (see Fig. 2) selected
for assessments of tourist potential is given below:

Mt. Kamenec:
Location: 3.5 km southwest of the Pohoří na Šumavě

village
Altitude: 1072 m a. s. l.
Bedrock: magmatites of the Central Moldanubian Pluton -

medium grained, porphyritic Weinsberg granites
The top ofMt. Kamenec is formed by a group of seven tors

and by a castle koppie
Mt. Myslivna
Location: 3.5 km northwest of the Pohoří na Šumavě

village
Altitude: 1040 m a. s. l.
Bedrock: magmatites of the Central Moldanubian Pluton -

medium grained, porphyritic Weinsberg granites
The top of Mt. Myslivna is formed by two castle koppies

and a rock torso
Mt. Vysoká
Location: 1.8 km southeast of the Hojná Voda village
Altitude: 1034 m a. s. l.
Bedrock: magmatites of the Central Moldanubian Pluton -

medium grained, porphyritic Weinsberg granites
The top of Mt. Vysoká is formed by two well-developed

castle koppies and by a massive tor
Mt. Kraví hora
Location: 0.5 km west of the Hojná Voda village

Fig. 1 Localisation of the study
area
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Altitude: 953 m a. s. l.
Bedrock: magmatites of the Central Moldanubian Pluton -

medium grained, porphyritic Weinsberg granites
The top of Kraví hora is formed by a castle koppie and a

conspicuous mushroom`s rock called Napoleon's head
Mt. Kuní hora
Location: 1.5 km southwest of the Hojná Voda village
Altitude: 925 m a. s. l.

Bedrock: magmatites of the Central Moldanubian Pluton -
medium grained, porphyritic Weinsberg granites

The top of Mt. Kuní hora is formed by two smaller tors and
a castle koppie

Mt. Mandelstein
Location: 2.1 km southwest of the Heinrichs bei Weitra

village
Altitude: 874 m a. s. l.

Fig. 2 Selected geomorphosites
in the study area

Table 2 Accessibility of the geomorphosites in the study area

Accessibility from Mt.
Kamenec

Mt.
Myslivna

Mt.
Vysoká

Mt. Kuní
hora

Mt. Kraví
hora

Mt.
Mandelstein

Mt.
Nebelstein

Mt.
Warzenstein

Mt.
Eichelberg

Nearest PT stop by walk [km] 4.5 5.4 2.7 2.0 1.2 4.5 1.9 4.0 1.5

Nearest PT stop with weekend service
by walk [km]

4.5 15.7 2.7 2.0 1.2 8.5 6.4 7.6 1.5

Nearest marked trail by walk [km] 0.0 4.3 0.0 0.1 0.0 0.0 0.0 0.0 0.7

Nearest bike trail by bike [km] n/a 3.3 1.6 n/a 1.9 n/a 0.5 1.8 n/a

Nearest parking lot for cars by walk
[km]

3.2 2.5 1.9 1.7 0.7 0.6 0.5 2.4 0.8

Trail density [km/sq km] 0.829 0.154 1.047 1.458 1.700 1.421 2.457 0.978 0.941
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Bedrock: magmatites of the Central Moldanubian Pluton -
medium grained, porphyritic Weinsberg granites

The top of Mandelstein is formed by a castle koppie with a
viewing area and can thus be classified as a viewpoint geosite
(Migoń and Migoń 2017).

Mt. Nebelstein
Location: 2.4 km northwest of the Harmanschlag village
Altitude: 1017 m a. s. l.

Bedrock: magmatites of the Central Moldanubian Pluton -
medium grained, porphyritic Weinsberg granites

The top of Nebelstein is formed by a castle koppie with a
viewing area and can thus be classified as a viewpoint geosite
(Migoń and Migoń 2017).

Mt. Warzenstein
Location: 1.7 km west of the Harmanschlag village
Altitude: 860 m a. s. l.

Fig. 3 Accessibility by car and public transport
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Bedrock: magmatites of the Central Moldanubian Pluton -
medium grained, porphyritic Weinsberg granites

Warzenstein is formed by a castle koppie and by an exten-
sive weathering pit

Mt. Eichelberg
Location: 1.0 km west of the Karlstift village
Altitude: 1054 m a. s. l.
Bedrock: magmatites of the Central Moldanubian Pluton -

medium grained, porphyritic Weinsberg granites

The top of Eichelberg is formed by a castle koppie

Results

Transport Facilities

On the Czech side, the Novohradské Mountains do not yet
have such a well-developed network of hikingmarked trails as

Fig. 4 Accessibility by bike and marked bike trails
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the neighbouring Šumava (Bohemian Forest), but there is a
number of unmarked paved paths in the area, which were built
before 1990s. In addition to the economic accessibility of local
forests, these were mainly designed to improve the protection
of strictly guarded national borders during the Iron Curtain
times (Fig. 3). At present are these paths ideal for hiking and
cycling (Fig. 4, Fig. 5). Gratzen Mountains at the Austrian
side are extensively interwoven with marked paths in the area

of Mt. Nebelstein (Fig. 5), while the southern part around Mt.
Eichelberg and Mt. Kamenec has significant lack of official
recreational trails (Table 2). Almost all of locations assessed
are accessible by foot thru touristic marked trail (Fig. 5). The
exception is Mt. Myslivna (nearest marked trail is more than
4 km far) and partially also Mt. Eichelberg (700 m from
nearest trail). Since the locations in assessment are always
hilltop locations, it is not so surprising that none of the peaks

Fig. 5 Accessibility by walk, educational trails and marked hiking trails
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can be visited easily with the bike. Most of biking trails are
concentrated in valleys where more favourable conditions for
this type of recreation are available. None of nine localities is
accessible as a part of an educational trail.

The public transport service is not sufficiently covering the
area in general and especially during the weekends when one
can expect the highest tourist traffic. OnlyMt. Eichelberg, Mt.
Kraví hora, Mt. Vysoká and Mt. Kuní hora are less than 3 km
from nearest stop served on Saturdays and Sundays (Fig. 3,
Table 2); thus, the individual vehicle is crucial for the visits of
sites. The Mt. Kamenec is the most difficult location to visit
by car with 3.2 km distance from nearest parking lot.

Accommodation Facilities

To assess the tourist availability of the nine selected localities,
the capacity of accommodation facilities in municipalities was
evaluated up to a maximum of 15 km from each locality
(Table 2). In Austria, there were 18 municipalities with an
area of 817 km2 and in the Czech area, there were 18 munic-
ipalities with a total area of 693 km2 (Fig. 7).

In further analyses, the accommodation capacities in the
villages in the Novohradské Mountains and Gratzen
Mountains and surroundings (Fig. 7, Table 3) were assessed
separately. It is clear from the map of accommodation facili-
ties (Fig. 7) that more accommodation facilities are available
in the close vicinity of important geomorphological sites in the
Czech area of interest. There are several smaller, medium-
sized guest houses and a hotel in the villages of Nové Hrady

and Horní Stropnice in the close surroundings of Mt. Kuní
hora, Mt. Kraví hora and Mt. Vysoká.

There are 8 accommodation facilities with a capacity of
214 beds within a distance of 5 km from the sites in the
NovohradskéMountains while in the Austrian area of interest,
within the same distance only 4 smaller guest houses with a
total capacity of 15 beds are located.

There are significantly more accommodation capacities in
the Czech part of the territory (816 beds compared to 236 beds
in Austria—see Table 3) within 10 km from the geomorpho-
logical sites, with guest houses prevailing, which are aimed at
supporting hiking, biking, visiting historical monuments and
using wellness treatments. There are 9 guest houses and 4
hotels within this distance in Austria, offering wellness, spe-
cialties of local cuisine and attractive nearby historic sites.

Within a distance of 15 km from the geomorphologic sites,
there are 2109 beds, of which 1129 are in the Czech and 980 in
the Austrian territories. In Austria, there are more hotels that
cater to more demanding clients, and in addition to tourism
also offer conference and spa services. The largest Hotel Sole-
Felsen-Bad in Gmünd has a capacity of 260 beds and primar-
ily serves visitors to the thermal salt baths. Other hotels and
guest houses in Gmünd are also oriented to spa services.
However, during multi-day stays, the potential to visit
geomorphologically attractive locations in the Novohradské
Mountains and Gratzen Mountains is very high. Guest houses
again prevail in the Czech Republic, more oriented towards
hikers and cyclists. In addition to visiting naturally attractive
localities, however, guests are also interested in nearby histor-
ical monuments and urban conservation areas.

Comparing accommodation facilities by size categories, on
the Czech side guest houses again predominate, but accom-
modations include a wider range of bed numbers. On the
contrary, in the Austrian part of the territory, accommodation
is dominated by either larger hotels with 50 to 260 beds or
smaller guest houses with up to 19 beds (Table 4).

Discussion and Conclusion

The Novohradské Mountains on the Czech side and the
Gratzen Mountains on the Austrian side of the state border

Table 4 Number of accommodation facilities in the study area by the
number of beds

Number of beds Number of facilities CZ Number of facilities AT

5–19 13 15

20–29 10 2

30–39 6 3

40–49 3 1

50–260 5 6

Total 37 27

Table 3 Categories of accommodation and number of beds by the distance from geomorphological sites

Study area Novohradské Mountains and surroundings Gratzen Mountains and surroundings

distance from the location Hotel Guest house Camp or hostel Number of beds Hotel Guest house Camp or hostel Number of beds

To 5 km 1 6 1 214 0 4 0 15

To 10 km 2 22 2 816 4 9 0 236

To 15 km 5 30 2 1129 11 16 0 980
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between the Czech Republic and Austria are located in the
area of the so-called Iron Curtain before the Velvet
Revolution of 1989 (Rypl et al. 2016). Before 1989, the terri-
tory on the Czech side could only be visited by permission and
only the personnel of the Czechoslovak People’s Army (Rypl
et al. 2016) were allowed to enter the territory. Therefore, as
expected, the overall density of recreational routes is much

higher on the Austrian side than on the Czech side (Fig. 6).
Hand in hand with this density of recreational trails, there are
fewer possibilities for car and public transport, cycling and
hiking on the Czech side than on the Austrian side (Fig. 6).
In the inland of the Czech Republic, the density of recreational
routes has been significantly higher in similar tourist potential
studies (Bajer et al. 2014; Bajer et al. 2018).

Fig. 6 Density of recreational trails
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More interesting analyses can be seen in accommodation
capacities (Fig. 7). The total number of beds is currently larger
on the Czech side of the territory. However, beds on the Czech
side are located in smaller facilities, which experienced un-
precedented development after 1989 when the possibility of
visiting previously unavailable areas appeared (Bajer et al.
2018). The Novohradské Mountains as well as the nearby
the Šumava Mountains have become a popular summer des-
tination for Czech citizens and the clientele did not placemany
demands on accommodation. On the Austrian side of
the territory, the larger bed capacity is concentrated in
hotel complexes focusing on wellness and balneology,
again mainly due to the undisturbed, long-term develop-
ment of the territory and the greater purchasing power
of Austrian citizens.

Another interesting aspect is the difference in the
Czech and Austrian sides when comparing the concentra-
tion of accommodation capacities at certain distances
from geomorphosites. At distances of up to 5 km and
10 km of geomorphosites, there are significantly larger
accommodation capacities on the Czech side, but within
15 km, the accommodation capacities in both territories

are similar. This is due to the fact that geomorphosites in
Austria are located in the central, most interesting parts of
the mountainous area, far from settlements.

The geomorphosites of Mt. Kraví hora, Mt. Kuní hora and
Mt. Vysoká in the Novohradské Mountains are very accessi-
ble for hiking, biking, car and public transport, including dur-
ing the weekend, and a sufficient number of accommodation
facilities are available in the close vicinity. At the same time,
there is a potential threat of tourists becoming concentrated in
protected areas only on the most attractive tourist destinations
and routes (Kim et al. 2019; Widawski et al. 2018). Mt.
Kamenec and Mt. Myslivna are less accessible by public
transport and only one guest house is available in their vicin-
ity. In the Gratzen Mountains, the largest density of recrea-
tional trails is reached around Mt. Nebelstein, while the best
public transport access is to Mt. Eichelberg. From the point of
view of the availability of accommodation, the best options
are on the Austrian side of Mt. Nebelstein and Mt.
Warzenstein.

The Novohradské Mountains and Gratzen Mountains offer
further potential cross-border tourism development, especially
in connections between all types of recreational routes.

Fig. 7 Location of accommodation facilities and accommodation capacity in study areas
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However, protection of the territory and preservation of the
uniqueness of this area for future generations should be taken
into account. The availability of accommodation facilities in a
wider area around the geomorphosites, combined with other
regional attractions in the area, provides great potential for
multi-day stays in the region. A lack of accommodation ca-
pacity or poor quality may be one constraint on the tourist
development of the area or may limit the number of longer
stays in the region (Vijulie et al. 2018). On the Austrian side of
the territory, geotourism can be combined, for example with
the Golf Club in Weitra, the SPA Sole-Felsen-Bad in Gmünd,
visiting the castles in Gmünd andWeitra, and the old towns of
Freistadt, Weitra and Gmünd. On the Czech side, there are the
castle in Nové Hrady, old towns in Nové Hrady and Trhové
Sviny, a monastery in Nové Hrady and fortresses in Cuknštejn
and Žumberk.

In conclusion, the geomorphosites of the Novohradské
Mountains and the Gratzen Mountains can be presented as a
natural attraction in this border region and offered for regular
tourist stays, connected with visits to historical towns, castles,
monasteries, wellness stays, water recreation, sports activities
and cycling. They can contribute to prolonging stays in the
region, or interest in getting to know the Czech and Austrian
borderlands. In addition to tourism, these locations can also be
used for educational school stays and excursions from villages
in the vicinity. Specific recommendations for the development
of geotourism may include, for example, the construction of
educational trails focused on both abiotic nature and biotic
nature, or at least for individual landforms, the construction
of panels explaining the genesis of individual landforms.
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