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ABSTRACT: The significance of the vulnerability of nature-rich areas with high development potential
for tourism was studied using three types of data: 1) spatial distribution of tourist attractions, 2) the appeal
level of these attractions, and 3) the number of visitors. The Bohemian Forest and South Bohemia were
chosen as study areas. Nine types of landscape spatial appeal were identified in the study area. Two most
important types were defined based on their appeal where there are rare relic features in the natural envi-
ronment dominated by the presence of peat bogs and natural habitats with scrub undergrowth or virgin
forests. These types were also found in the areas with the greatest potential for tourism development.
However, these areas are also the most important from the point of view of nature conservation and land-
scape protection in Central Europe.
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1 Introduction
The opportunity to develop recreational activities is among the main motives for creating national parks
(Williams 1998) and tourism remains an important justification for park creation and development today
(Hall and Lew 2009). Similar to the rural environment, these spaces offer opportunities for refreshment
to people living in urban spaces that lack opportunities for everyday contact with the »environment of
nature« (Olwig and Olwig 1979). Rural areas became an important space of large-scale tourism in the 1950s
and 1960s for this reason (Hall and Page 2006), and then (in part since the 1990s) they also became a des-
tination of ecotourism activities (Weaver 2006). For instance, in the United States the National Park System
is part of the country's greatest tourist attractions, appealing to both domestic and international visitors
(Goeldner and Ritchie 2009).

The ongoing degradation of the environment and its urbanization are further increasing the value
of the pleasure periphery in tourism (Bushell et al. 2007). These kinds of environments are then increas-
ingly exposed to pressures resulting from conflicts among different types of use of such areas (Jamal etal. 2002;
McClanahan et al. 2009). The risk of the degrading impact of tourism increases with the rising number
of visitors (Geneletti and Dawa 2009; Heydendael 2002; Marion and Leung 2001; Nepal and Nepal 2004;
Vasiljevi} et al. 2011), which consequently results in people experiencing less satisfaction from the visit
(Juutinen 2011). Disregarding the other influences, three interests clash at the intersection of these vul-
nerable areas from the tourism point of view: nature conservation (Hall and Lew 2009), ecotourism, and
large-scale tourism activities (Epler Wood 2002; Weaver 2006). According to Anderson and Brown (1984),
one of the main tools for preventing conflicts is recreational displacement – that is, a way in which all three
interest groups are able to achieve maximal satisfaction (Hall and Page 2006).

Studies in tourism locations and the importance of these tourist attractions as location factors are
the main areas of research in tourism geography (Williams 1998). This has taken place since the begin-
ning of the twentieth century (Benthien 1997). The key approaches were crystallized in the late 1960s and
the early 1970s (Hall and Page 2006). Studies and dissertations on these problems agree that core resources
are fundamental for localization in tourism (following Ritchie and Crouch 2003), and the highest impor-
tance within these core resources is attributed to undeveloped recreation resources (Chubb and Chubb 1981)
of natural or cultural origin (Ritchie and Crouch 2003). The basis for visitation management in partic-
ular locations of destination created by knowledge of the distribution of attractions (Kostrowicky 1970)
and the extent of their importance for visitors (Linton 1968). This knowledge allows management to make
decisions directed aimed at satisfying these two contradictory requirements. It is essential that these attrac-
tions not be performed separately in the space, but that they create spatial systems of tourism (Lau and
McKercher 2007) that are geographically recognizable (Wall 1997) as the spatial types of a recreational
landscape (Burger 2000). These types provide various motives for different types of visitors (Horner and
Swarbrooke 1996) and similarly show the various values of habitats for nature conservation (Ku~era 2005).

Accordingly, the main aim of this article is to present testing methods for evaluating the relative impor-
tance of vulnerable areas for tourism development in large areas.

2 Methodology

2.1 Study Area

This article examines the South Bohemian Region (Cz. Jiho~eský kraj), an area with a temperate climate
in the southern part of the Czech Republic along the border with Germany (Bavaria) and Austria (Upper
Austria; Cetkovský et al. 2007; [vec et al. 2012). The selected area comprises two tourism marketing regions:
South Bohemia and the Bohemian Forest (Cz. [umava, Figure 1). The territory extends throughout a rather
geographically diversified part of the Czech Republic. Bohemian Forest National Park (Cz. Národní park
[umava), the Třeboň Protected Landscape Area (Cz. Chráněná krajinná oblast Třeboňsko), the Bohemian
Forest Protected Landscape Area (Cz. Chráněná krajinná oblast [umava), and the Blanský Forest Protected
Area (Cz. Chráněná krajinná oblast Blanský les; Figure 2) are the largest conservation areas in the region
studied (Navrátil et al. 2012b).
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Figure 1: Topography of the study area (ArcData Praha, s. r. o.).
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Figure 2: Conservation areas within the study area (1 – Bohemian Forest National Park, 2 – Blanský Forest Protected Area, 3 – Třeboň
Protected Landscape Area, 4 – Bohemian Forest Protected Landscape Area, 5–21 – natural parks).
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2.2 Data Collection

It was necessary to gather three types of data to accomplish the defined aim of this article: the spatial dis-
tribution of tourist attractions, the appeal level of these attractions, and the number of visitors in individual
territorial units of the study area.

A database of potential attractions was created to identify the distribution of tourist attractions.
The individual attractions were identified based on tourism geography literature (Mariot 1983; Ritchie
and Crouch 2003; Hall and Page 2006; Ku{en 2010). The database only covers permanent attractions; that
is, those that cannot be moved or quickly rebuilt based on tourist demand (Gunn 1997). Primarily, this
involves components of appearance, culture, and history (Ritchie and Crouch 2003). Sixty-nine attraction
types were localized: those found statistically important for further calculations are shown in Table 1 (for
the entire list, see Navrátil et al. 2013a).

The appeal of the destinations was investigated for partial segments of demand. They were identified
by surveying visitors at important sights and areas within the study area and model segments. Visitors to
the study area were surveyed on roughly sixty attractions in the study area from 2009 to 2011. A database
of 3,776 completed questionnaires was developed. In addition, an experiment was carried out on three model
segments of tourists on the eco-tourism/mass-tourism continuum. Students were utilized for this research
(Palmer and Hofmann 2001). We chose university students as model segments:
• business students representing »large-scale tourists,«
• ecology students representing »eco-tourists,« and
• agriculture students representing »neutral tourists«; (these methods are based on Navrátil et al. 2013b).

The students filled out 396 questionnaires (the questionnaire return rate was 61%). The intensity of
recreational activities during leisure activities away from a permanent residence was used as the basic ele-
ment of segment identification: the questioning tool used is described in detail in Navrátil et al. (2010).
The questionnaire was filled out by students representing particular model types of visitors. The students
were also asked to complete a questionnaire seeking to identify the amount of appeal of the individual attrac-
tions. Q-sort methodology was used (Doody et al. 2009). A setup of eleven columns was used (Barry and
Proops 1999; Steelman and Maguire 1999). The respondents were asked to sort the photographs of the attrac-
tions according to their perception of interest as a place to visit. In this Q-sort study, +5 indicates »This
has crucial importance for me while choosing a destination« and –5 indicates »This has no importance
for me while choosing a destination.« The number of attractions for the individual columns was con-
structed as close as possible to a normal distribution (1-2-4-7-12-17-12-7-4-2-1).

The numbers of visitors in the partial territorial units of the study area were taken from our previ-
ous research (Navrátil et al. 2012a). The methodology is described in detail in Navrátil et al. (2012a, 52
and 53). The GIS shapefile was used for the subsequent calculations in this article, which provided data
on the total visitor frequency model of partial territorial units in a regular hexagonal net according to input
data for 2010.

2.3 Data Processing and Analysis

The appeal of the area was evaluated in the identical artificial spatial units as the visitor frequency model
of the study area: a regular hexagonal network with hexagons approximately 3 km2 (Navrátil et al. 2012a).
The presence of an attraction (in the case of a point shapefile) was ascertained in each hexagon. Polygonal
and linear shapes had to be converted to points first. Lines and polygons were cut by the shape of the hexag-
onal artificial spatial units and then centroids of the new polygons and lines were calculated. Then
the presence of these points in hexagons was ascertained.

The typology of the partial territorial units was based on a combination of the presence of the indi-
vidual attraction types in each hexagonal artificial spatial unit. The TWINSPAN hierarchical divisive method
(Hill 1979) was used. The division in TWINSPAN is made according to the results of the correspondence
analysis on the first axis. This is processed by the settings of the »cut level« analytical operation that was
chosen for levels 0%, 5%, and 25% in the representation of the attractions. This division was made in
four degrees. The attractions with the highest fidelity were used (i.e., the highest fidelity to the group);
those with a φ-coefficient value (Tichý 2002) greater than 10 were used to describe the newly created groups.
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Table 1: φ-coefficient values of core resources for spatial attraction types (only resources with a φ-coefficient greater than 10 for at least
one type of area are shown).

1. 2. 3. 4. 5. 6. 7. 8. 9.
Important Wooded Abandoned Upland Wild Mountain Rural Urban Pond
non-forest rocky border plains river foothills areas areas areas
habitats slopes areas valleys

Number of territories 161 226 226 144 210 951 2055 710 218
Peat bog 63.2 10 – – – – – – –
Virgin or near-virgin forest 5.1 57.2 – – – – – – –
Rocks and crags 9.5 40.5 – – – – – – –
Mountain landscape 0.2 13 1.7 – 3.3 – – – –
Pre-WWII fortification – 10.3 3.7 – 2 – – – –
Dilapidated village 9 3.7 45.6 – – – – – –
Spring with drinking water – 7.2 26.6 – – – – – –
Groomed ski hill or slope – 8.8 12.9 2.5 – – – –
Carved valley landscape – – – – 80.7 – – – –
Climbing opportunity – 6.7 – – 20 – – – –
Cave – 1 – – 11.4 0.8 0.3 0.8 –
Tower house – – – – 10.8 – – 3.9 –
Ruins of tower house

or other monument – 1.2 – – 10.2 – – 1.7 –

Predominantly agricultural
landscape – – – – – – – 52.6 –

Church – – – – 1.4 – – 35.7 –
Historical town building – – – – 0.9 – – 25.9 1.9
Castle – – – – 3.1 – 1.2 20.3 –
Tennis court – – – – 1.9 – – 16.4 3.7
Remnants of fortresses

or fortified settlement – – – – – 0.3 4.8 15.1 1.1

Town monument reservation – – – – 4.8 – – 11.7 4.5
Jewish cultural monument – – – – 9.9 – – 11 –
Calvary chapel – – – – 8.9 – 5.9 10.9 –
Broad flood-meadow landscape – – – – – – – 5 45.5
Dam (pond, water barrier,

artificial channel) – – – – – – – 2.6 13.1

Monuments of popular
architecture – – – – 3.3 0.9 2.8 0.5 10.4

Rare plant 59 23.4 – – – – – – 8.6
Rare animal 54.2 17.1 – – – – – – 9
High-elevation plateau

landscape 16.5 3.7 4.2 31.6 – – – – –

Flatland landscape 13.7 – – – – – – – 67.5
Cirque landscape – 10.8 – 13.9 – – – – –
Recreational fishing – – – – 57.8 – 0.1 1.5 13.2
Boating – – – – 41.1 – – – 21.1
Water-powered mill or iron mill – – – – 10.3 – 0.1 10.5 0.1
Pond landscape – – – – – – 16.6 – 59.8
Town landscape – – – – – – – 20.5 27.3
Meadow vegetation near

traditional farming 18.6 18 – – – – – – 13.2

Hillsides and rocky mountain
ridge landscape – 35.3 38.2 33.6 – 2.5 – – –

Observation and viewpoint – 10.9 16.3 7.3 – – – 11.9 –
Highland landscape – – 1.8 – 23.5 20.9 25.9 24.8 –
Forested landscape – – 3.6 – 20.7 14.7 22.5 13.8 –
Mixed forest, meadow,

and field landscape 11.8 21.2 23.2 26.2 3.8 13.7 – – –
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The demand segments were identified by cluster analysis (Ward Method, Euclidean distance) of the ques-
tionnaires from both surveys (the scale of the rate of participation on partial recreational activities).
The estimated credibility loss ratio was 50% as in Real et al. (2000). The questionnaires from the model
segments (i.e., students) were selected from the identified clusters. The average appeal value for the par-
ticular attractions for each demand segment was calculated. The means were converted into positive values
(the results of the Q-sort experiment varied between –5 to +5) and then transformed by power because
the data were obtained from the Q-sort study. The final appeal value of each attraction type for the demand
segment was relatively expressed as a share of the appeal of the partial attraction type in the maximum
appeal value achieved by the most attractive attraction type. These values were assigned to a particular
attraction type included in the GIS database, individually for each demand segments.

The appeal of the particular types of territory was determined as a sum of the appeal of all of the attrac-
tions located in each hexagon for the partial demand segments. The differences in the average appeal among
the types of areas were investigated by one-way ANOVA with Tukey unequal N HSD post-hoc tests (Quinn
and Keough 2002).

Subsequently, the development potential of the types of areas was assessed. First it was necessary to
standardize the data on the appeal rate and data from the visitor frequency model to make the calculation
possible. The development potential was evaluated as the simple difference between the standardized appeal
values and standardized values of visitor frequency model in each hexagonal artificial spatial unit. The dif-
ferences in the average development potential (among the types of areas) were investigated using one-way
ANOVA with Tukey unequal N HSD post-hoc tests.

The adjustments of the spatial data were carried out using Quantum GIS software (Athan et al. 2011).
STATISTICA 10.0 software (StatSoft 2011) was employed for the cluster analysis calculations and one-way
ANOVA. Calculation of TWINSPAN was done using JUICE software (Tichý 2002).

3 Results and discussion
Nine spatial attraction types were identified in the study area. A comparison of the values of φ-coefficients
of the attractions of the partial types (Table 1) and spatial distribution of these types (Figure 3) makes it
possible to confirm the validity of the database that was developed. The first type, called »important non-for-
est habitats« (Figure 4), is typical by appeal given by the presence of important (protected) species of plants
and animals associated with peat bogs and meadows. High-elevation plateaus prevail in these types of land-
scapes. This type can especially be found in the high elevations of the Bohemian Forest. However, they can
also be found in low-basin areas in the Třeboň Protected Landscape Area, whose peat bogs are of global
importance and are protected within the Ramsar Convention on Wetlands as the Třeboň peatlands and
Třeboň fishponds (Chytil and Hakrová 2001).

The second type of appeal is also indicated solely by the natural place of interest. In this case, the sites
are linked to wooded slopes with rocks and landscapes with hillsides and rocky mountain ridges. Therefore
it was named »wooded rocky slopes« (Figure 5). It is found in the highest parts of the Bohemian Forest
and the highest parts of the Nové Hrady Mountains park.

The third type is spatially complementary to the previous ones. It is called »abandoned border areas«
(Figure 6) because the abandoned and ruined villages originated with the expulsion of Germans from
Czechoslovakia and the subsequent establishment of the Iron Curtain after the Second World War. Springs
in these villages are typical for this type. These areas offer various opportunities to develop tourism; larg-
er non-wooded areas can be found; these offer panoramic views and make it possible for tourism providers
to build downhill ski areas. In addition to the Bohemian Forest and the Nové Hrady Mountains, this type
can also be found in the Nová Bystřice Uplands (Cz. Novobystřická vrchovina).

The fourth type can be described as »upland plains« (Figure 7) because it is almost exclusively con-
nected to high plateau areas in Bohemian Forest National Park and its appeal is especially due to its flat
relief and adjacent forested cirque and slope areas. The plains themselves represent a unique type of land-
scape and are the largest Central European remnant from the Paleogene Period up to the Tertiary, with
the paleo-relief character of the peneplain (Demek and Mackov~in 2006).

The appeal of the fifth type is determined by deep valleys with opportunities for fishing and boating.
Pseudo-karst caves, scenic overlooks, tower houses, water-powered mills, iron mills, and opportunities
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for rock climbing are linked to these valleys. This type has been named »wild river valleys« and can be
found in the upper course and springs of the Otava River, along the Vltava River from Vy{{í Brod to Bor{ov
and from Zvíkov to Orlík, and on the Lu`ice River from Tábor to its confluence with the Vltava River.

The sixth type is formed by hilly Hercynian relief with a mix of forests, meadows, and arable land. It
is named »mountain foothills« and it covers the lower elevations of the Bohemian Forest, the Nové Hrady
Mountains and its foothills, and some other areas.

The seventh type covers the largest parts of the study area and its typical attractions are not signifi-
cantly different from the previous type. However, the pond landscapes and landscapes without forests
are more important for this type of landscape (Havlicek et al. 2012), and so it was named »rural areas«
(Kone~ný 2014).

Some areas were separated from the seventh type and they create an eighth type with a very typical
presence of urban and exclusively agricultural landscapes with both urban and rural settlements that are
important from a cultural and historical point of view. This type is completed by the presence of cultur-
al and historical core tourism sites (Ritchie and Crouch 2003) such as churches, castles, and places of Jewish
history. This type is called »urban areas«.

The last type is determined by a flat landscape with ponds and the presence of historical urban and
rural settlements, as well as important water features that are suitable for boating and fishing. This type is
almost solely located in the central part of the TřeboňProtected Landscape Area and is named »pond areas«.

From the nine landscape appeal types identified in the study area, two types were selected whose appeal
base is the presence of rare natural features dominated by peat bogs and natural habitats with scrub under-
growth or natural forests. In addition, many vulnerable ecosystems are linked to these types of plains, wild
mountain river valleys, and vertically based ecosystems (Chytrý 2012).
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Figure 3: Appeal types in the Bohemian Forest and South Bohemia tourism regions; TWINSPAN results are displayed.
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Figure 4: Important non-forest habitats: the Moss Peat Bog (Cz. Rokytecká slat’ ), the Bohemian Forest (left) and wooded rocky slopes of
the Giant's Castle Mountain (Cz. Obří hrad), the Bohemian Forest.
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The individual types were primarily defined based on appearance (Ritchie and Crouch 2003). This
is due to the natural combination of attraction types based on the natural environment (Hall and Lew 2006)
and the opportunities for human use (Crang 1998). Nevertheless, a type dependent on cultural and his-
torical attractions was also found (McKercher and du Cros 2008).

The total appeal for each hexagonal artificial spatial unit was then calculated. The most significantly
attractive areas are those in the first and the second types, which cover important non-forest habitats and
wooded rocky slopes (Figure 8). The following types have a medium appeal rate: wild river valleys, urban
areas, abandoned border areas, and pond areas. A low appeal rate was calculated for rural areas, moun-
tain foothills, and upland plains.

The comparison of the appeal in each hexagonal artificial spatial unit with the visitor frequency model
makes it possible to identify areas where a relative surplus of appeal (with respect to visitors) is evident.
There are two such area types: important non-forest habitats and wooded rocky slopes (Figure 9). A mod-
erate appeal surplus was also detected in urban areas as well as in rural areas. However, visitor frequency
is high in upland plains and pond areas (and less so for other types). Thus highly vulnerable areas are
most important, where potentially increasing visitor numbers could impact other aspects of these areas
(Pickering 2010), especially nature and landscape conservation (Bushell et al. 2007). Thus, using these areas
for tourism activities is very problematic and undesirable because of continued degradation of the natural
environment (Boucníková and Ku~era 2005; Guth and Ku~era 2005).

4 Conclusion
From the point of view of territory type, this model has identified naturally important non-forest habi-
tats and wooded rock slopes as being the most attractive for tourism development. They are highly visited
and they also have high further development potential. These areas are also among the most important
ones from the point of view of nature and landscape protection in Central Europe (Chytrý 2012). This
aspect of the research corresponds to reality because conflicts regarding different utilization of this study
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Figure 6: Abandoned border areas: the village of Pohoří na [umavě, the Nové Hrady Mountains.

Figure 7: Upland plains: the Gerl Glassworks (Cz. Gerlova Hut’ ), the Bohemian Forest.
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Figure 8: Appeal of individual attraction types (the numbers on the x axis correspond to the landscape types in Figure 3 and Appendix 1).
The averages and 95% intervals of reliability are displayed. Result of one-way ANOVA (F = 108.95; d. f. = 8; p < 0.001). The averages marked
by the same letter do not differ significantly (HSD Tukey post-hoc test for non-equal number of n, p > 0.05, n = 4,901).

Figure 9: Identification of tourism development areas by attraction type (the numbers on the x axis correspond to landscape types in Figure 3
and Appendix 1). The averages and 95% intervals of reliability are displayed. Result of one-way ANOVA (F = 47.15; d. f. = 8; p < 0.001).
The averages marked by the same letter do not significantly differ (HSD Tukey post-hoc test for non-equal number of n, p > 0.05, n = 4,901).



area have become an important political issue. It is especially a topic associated with the Bohemian Forest
National Park Administration, which is the largest of this kind in the Czech Republic. With respect to
the importance of the Bohemian Forest Tourist Region from the tourism and nature/landscape conser-
vation points of view (cf. Prach 2010), these protected natural sites are constantly exposed to the pressure
of seeking open free access (see Novinky 2010). Under such pressure along with the development drive
of tourism (Hall and Page 2006), such areas are currently unable to cope with this stress (Holden 2008;
Plesník 2010). With future increases in large-scale recreational tourism, the pressure of both tourists and
tourism infrastructure will probably grow (Novinky 2011). Other regions in the Czech Republic, such as
the Beskid Mountains with the Beskid Landscape Protected Area (Cz. Chráněná krajinná oblast Beskydy;
Havrlant 2001), the Jeseník Mountains with the Jeseník Landscape Protected Area (Cz. Chráněná krajin-
ná oblast Jeseníky; Havrlant 2010), or the Dyje Valley National Park (Cz. Národní park Podyjí; Foret and
Klusá~ek 2011) have experienced a similar situation as well.

The methodological approach presented is based on a combination of different approaches for eval-
uating the appeal of the core sources of tourism (Ritchie and Crouch 2003), whose core lies not in typological-
spatial analysis, contrary to the bulk of similar studies based on the cultural environment (e.g., Topole 2009;
Vuji~i} et al. 2011), but in analysis of the relations of visitors to these areas. These analyses are not excep-
tional in Central Europe, of course (e.g., Polajnar 2008; Pompurová 2011); nevertheless they are not usually
directly linked to concrete spatial elements and are usually related to the selection of tourism products
or are the result of expert assessments (Bína 2002). The examples of the Bohemian Forest and South Bohemia
tourism regions have proved that it is necessary and appropriate to employ the combined approach to
evaluate of the importance of elements of natural and cultural-historical systems for the next stage of tourism
development.
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