DOI: 10.2478/jlecol-2020-0019 Journal of Landscape Ecology (2020), Vol: 13/ No. 3

CHANGES IN THE SECONDARY LANDSCAPE STRUCTURE
IN HRUBY JESENIK MOUNTAINS (CZECH REPUBLIC)

ADAM DOSTAL?, IVO MACHAR?, PETER MACKOVCIN®

L23palacky University, Faculty of Science, Tr. 17 listopadu 47, 77146 Olomouc,
Czech Republic
Corresponding author e-mail: ivo.machar@upol.cz

Received: 9" October 2020, Accepted: 31" October 2020

ABSTRACT

This study deals with the analysis of changes in the secondary landscape structure of the
territory of the Jeseniky Mountains (Czech Republic) monitored in the years 1946, 1953,
1962, 2000, and 2016. The study analysed georeferencing aerial geodetic images in the QGIS
2.18 program. On the basis of the land use classification key that was created, historical
changes were identified in the following categories of land use; forest, arable land, orchards,
water surfaces, wild life refuges and scattered greenery, river networks, permanent grass
stands, meadows and pastures, gardens and built-up areas, courtyards and hard surfaces. The
surface areas of land use categories were utilized for the calculation of change indicators
regarding the structure of the landscape (landscape similarity index, coefficient of ecological
stability, and change index). The maps for land use created for individual historical periods
functioned as the starting point for a comprehensive assessment of the landscape by means of
a SWOT analysis, which created the basis for a proposal for permanently sustainable
utilization of the landscape in the area that was monitored. The study results indicate that the
analysis of the historical development of the secondary landscape structure may be utilized as
a decision support tool when planning sustainable landscape management.
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INTRODUCTION

The cultural landscape originated as an interaction between natural and man-made
interventions in the landscape of varying degrees of intensity. Unlike a natural and unaffected
landscape, where ecosystem climax periods prevail, in the cultural landscape a mixed mosaic
of areas in various stages of disturbances, created by varying degrees of intensity of human
activity, can be found (Sklenicka et al., 2017). The spatial landscape structure observes the
mutual position of building elements in a landscape unit and it is further divided into the
vertical spatial structure (given by geomorphology and elevation segmentation) and the
horizontal spatial structure, which determines the territorial distribution of units within
a larger unit (Demek et al.,, 2007). On the basis of the character of the relationship between
man and the landscape, we can, according to study (Mackovcin et al., 2011), distinguish
primary, secondary, and tertiary landscape structures. The primary landscape structure
involves all the features of the landscapes that occurred independently of man and which are
not under man’s direct control. The secondary (functional) landscape structure is a set of
landscape items created by man and is limited by the ability of man to change his
environment. It forms a mosaic of forms of areas that are utilized with varying quality and
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various designations and it is, in the cultural landscape, the most pronounced part of the
landscape structure (Simon et al., 2014). The secondary landscape structure is most obvious
from the point of view of anthropogenic perception of the character of the landscape and its
change has an impact on the energy and material flows of the primary landscape structure
(Lieskovski et al., 2018). The tertiary man-made landscape structure is created by tangible
artefacts associated with the spiritual orientation of the society in the period of their origin
and with various social parameters over the territory. Here, interests, legislative measures,
and traditions meet together and form the tangible thoughts of the current society and of the
generation of our ancestors, which are the fundamental attributes of a European cultural
landscape (Simon et al., 2015).

The assessment of the long-term use of the landscape has a significant meaning for
understanding current and historical links and relationships in the landscape. This is also
valid in large-area protected territories, where it is possible to evaluate the impact on the
ecosystems and the subject of the protection, as well as the development of land use in
a wider sense (Oprsal et al., 2018). One of the fundamental assumptions for evaluating
long-term land use is studying old topographic maps. Medium-scale maps allow a basic
overview of methods of land use in larger historical units to be acquired (Haase et al. 2007).
Changes in land use do not lead only to mere spatial changes in the ratio of individual
categories of the landscape surface but they also influence the generic composition and
diversity of individual segments (biotopes) which retain their spatial and chronological
continuity and those which occur newly and are constantly affected by the surrounding
environment (Rehounkova & Prach, 2010).

This study focuses on analysing historical changes in the secondary landscape structure in
the mountainous region of the Hruby Jesenik (Czech Republic). The objective of this study is
to highlight the meaning of analysing the historical development of the secondary landscape
structure as a decision support tool in planning sustainable landscape management.

METHODS AND MATERIALS

Study area

The study area is located in the northern part of the Olomouc region, on the territory of the
Sumperk district, and covers an area of approximately 9444.21 hectares. The study area
consists of five cadastral areas (Fig. 1). Its geographical position is 50°4' latitude north and
17°5' longitude east. The study area is extremely segmented and the difference in altitudes in
the area that was monitored is hundreds of metres. The highest peak in the area is Velky Ded,
1408 m above sea level, and the lowest altitudes are in the southern part of the area, ranging
around 400 m above sea level.
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Fig. 1: Localization of the study area in the Czech Republic and local cadastral areas
(Data source: original of authors)
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The relief of the study area is highly segmented, with high mountain peaks with steep
slopes covered with continuous forests overhanging the deeply cut valleys of the Huciva and
Divoka Desna brooks.

The entire study area is criss-crossed by a dense network of brooks and streams. It is
drained by the River Desna, which belongs to the river basin of the Morava. On the border of
the study area stretching along the main ridge of the Hruby Jesenik there is also the main
European watershed divide. The region is often hit by flooding and extreme conditions of the
streams, the main reason being the absorption potency of the earth in the highest parts of the
mountains, where water flows quickly down to the valleys.

The local climate is significantly influenced by the relief (sunny slopes, relative altitude
segmentation, and inversion) and vegetation cover. On the mountain ridge, there is a tough
wet and windy climate, which becomes more stable and less harsh towards the valleys. The
average annual temperature on the highest mountain, Praded, is around 0.9 °C and the total
rainfall is approximately 1300 mm per year.

In the valley of the Divoka Desna, and to a slightly lesser extent in the valley of the Huciva
Desna, floral beech woods with a rich herb layer have been preserved. In the area
Cervenohorske sedlo, one can find acidophilic mountainous beech woods frequently
represented by sycamores (Acer pseudoplatanus). The vegetation along the water streams
can be classified as waterside floodplain forests. The biota is generally diverse, with rare
glacial relicts. The main types of trees within the area that was monitored include the
common beech (Fagus sylvatica) and common spruce (Picea abies). An example of an
unoriginal species is the mountain pine (Pinus mugo) on the upper tree line. In this area, the
following animals can be found: wolf (Canis lupus), black grouse (Tetrao tetrix), western
capercaillie (Tetrao urogallus), alpine newt (Ichthyosaura alpestris), and mountain ringlet
(Erebia piphron).

The oldest residential part of Loucna nad Desnou is Rejhotice (Reitenhau), which was first
mentioned as early as in the 14" century in connection with the activities of woodcutters and
charcoal burners. The settlement of Premyslov (Primiswald) was only founded in the middle
of the 17" century after the forest along the road was cut down. The settlement of Kouty nad
Desnou (Winkelsdorf) was established in 1718 and a little later, in 1773, today’s Filipova
(Phillippsthal) was founded. In 1784, the last settlement (Kozianau) was founded. Something
that is essential for the area that was monitored, from the point of view of demography, is the
expulsion of a large part of its German inhabitants in the autumn of 1945 and the spring of
1946, when efforts were exerted to populate the area again. However, because of the tough
weather conditions, these attempts were not very successful. The fundamental economic
activities of the area include tourist services, both in the winter and summer. At present, the
study area belongs to the Protected Landscape Area of the Jeseniky Mountains (Machar
et al., 2018).

Data collection and analyses

We used a historical method monitoring the succession of phenomena on the basis of
which it might be possible to determine probable future development (Machar et al., 2017).
Another method that was applied was the cartographic one, which enables the detection of
the shapes and location of elements in the landscape by means of map groundwork.
A diagnosis of the secondary landscape structure results in proposals for changes in the
functional utilization of the landscape based on natural conditions or in what has been
termed the optimal spatial organization of the landscape (Table 1).
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Table 1: Partial steps of the landscape assessment process in study area

Preparatory phase

- gathering and digitalization of database materials

Territorial analysis

- literary research of the area being monitored, including the

examination of unpublished archive data

- analysis of the characteristics of the area within the GIS environment

Terrain research

- examination of the terrain

- documentation of the area

Assessment and utilization of the results
- assessment of the results

- formulation of conclusions and recommendations for sustainable

landscape management

A classification key was created that was relevant to a mountainous landscape, in order to
identify the areal representation of individual landscape units (Table 2).

Table 2: Classification key of land use for the study area

Land use type
Road network

Forest

Arable land

Orchard

Water areas

Wild life refuges and isolated greenery

River network

Permanent grass stands (PGS), meadow and
pasture

Garden

Built-in area, courtyard and hard surface

Characteristics of a land use type

Hard linear areas constructed for transport provided
by motor and rail vehicles and hard linear surfaces
used for transferring people outside roads.

A piece of land continuously covered with wood
species, forest ways with an unpaved surface, or
areas serving for renewal of the forest cover.
Agriculturally cultivated soil with consecutive
growing of agricultural crops and plants.

A piece of land continuously covered with fruit trees
or bushes, usually in the vicinity of residential and
farm buildings.

Water area, excluding the river network. This
includes, especially, a water reservoir, swamp, moss,
or morass. This area is bordered with a bank line
which is the end point of the normal water level.
Areas covered with trees or bushes which do not
form a forest and often border arable land or
meadows and pastures. This category also includes
strips of a field left fallow, wildlife refuges, and
solitary trees/bushes.

Area of a watercourse.

Area with dominant species of grasses which is not a
garden or orchard where different utilization is not
possible.

A piece of land designated for the permanent
growing of vegetables, flowers, and other garden
crop-plants.

A piece of land containing a residential or farming
building, swimming pool, small-size construction,
hard driveway, hard courtyard, ruins or demolished
constructions, or other hard surface covering the soil,
such as outside storage of raw materials, areas under
construction, etc.
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The QGIS software, version 2.18 Las Palmas, was used for analysing the aerial survey
photo and Microsoft EXCEL 2007 for the statistical operations. Subsequently, all the aerial
survey photos were georeferenced within the S-JTSK coordinate system and stored in the
TIF format. Vectorization based on a classification key (Table 3) was carried out first for
2016 and then retrospectively, according to the method of reverse interpretation (Havlicek
et al., 2018), in which the data layers from 2016 were recorded into the previous period of
time and changes in the temporal area of the polygons were analysed in comparison with the
current conditions of the landscape. After the creation of data layers for all periods of time,
the areas of all polygons were quantified and exported to the Microsoft EXCEL 2007
program, in which the statistical calculations and analyses were conducted.

Coefficient of ecological stability (ESC) determines the ratio between relatively stable
and relatively unstable areas, according to study (Low & Michal, 2003):

forest + PGS, meadow and pasture + gardens + orchards +
water areas + stream networks + wildlife refuges and isolated greenery
ESC = — - )
built — in area, courtyard and hard surfaces + arable land + road network

where ESC can be categorized according to the value of:

a) an ESC up to 0.3 indicates excessive utilization of the area, with a clear infringement of
natural structures;

b) the range of ESC 0.4-0.8 indicates a cultural landscape with a significant application of
(agro-) industrial elements being intensely employed;

c) the range of ESC 0.9-2.9 signifies a common cultural landscape where man-made features
are in relative harmony with the character of the relatively natural elements;

d) places with an ESC value ranging from 2.9 up to 6.2 represent a landscape with a
prevalence of natural elements;

e) where ESC reaches above 6.2, there occur exclusively areas with a relatively natural
landscape.

Landscape similarity index (LSIM) (McGarigal & Marks, 1995) was calculated in line
with the equation:
Tk ajj

LSIM =P, = * 100,
where: a; = area of the category in the given year,
A = total area of the territory in the same year

The result, shown as a percentage, may reach the values 0 < P; < 100m where the resulting
values approaching O predicate the scarcity of the type of the given item, whereas values
reaching 100 indicate that the landscape is predominantly formed by one type of land
category.
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Change Index (12) according to study (Bicik, 2010) indicates the entire intensity of the
development of land use:
Yie1lRiB— Rial

2Rc

where 1Z,_5 is the change index in the given period and A to B, n is the number of
categories, R;a is the area of a category at the beginning of the period and R;g is the area at the
end, and R¢ then expresses the entire area of the region being monitored (multiplied by two
for the reason of counting the area at the beginning and at the end of the period). The value
acquired is 0 < 1Z,_g < 100, where a higher index means more intense development of the
area as it indicates what percentage of the area that was monitored was affected by the
change.

1Z,_p = 100 *

RESULTS

The results from the GIS analyses d are shown in Table 3, which provides information on
the area and landscape similarity index for individual categories of utilization of the study
area. The percentage change in the macrostructure of the landscape (Figure 2) reflects the
developmental tendency of changes in the utilization of the study area since 1946.
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Table 3: Representation of categories of landscape cover for the years that were analysed

Years 1946 1953 1962 2000 2016

Type of land use Avrea (ha) LSIM (%) | Area (ha) LSIM (%) | Area (ha) LSIM (%) | Area (ha) LSIM (%) | Area (ha) LSIM (%)
Road network 120.99 1.28 119.59 1.27 123.86 1.31 146.44 1.55 144.41 1.53
Forest 7323.08 77.54 7549.94 79.94 7713.56 81.68 7407.70 78.44 8057.05 85.31
Avrable land 587.31 6.22 432.29 4.58 284.73 3.01 5.28 0.06 18.93 0.20
Orchards 31.58 0.33 31.76 0.34 30.97 0.33 31.06 0.33 29.92 0.32
Water areas 0.8 0.01 0.8 0.01 1.23 0.01 30.63 0.32 32.87 0.35
Wildlife refuges

and isolated

greenery 118.57 1.26 113.36 1.20 101.18 1.07 107.24 1.14 116.87 1.24
River network 43.93 0.47 38.87 0.41 38.43 0.41 23.12 0.24 19.30 0.20
PGS, meadow, and

pasture 1145.15 12.13 1085.19 11.49 1078.78 11.42 1576.56 16.69 893.19 9.46
Garden 49.18 0.52 48.99 0.52 40.31 0.43 68.52 0.73 69.52 0.74
Built-up areas,

courtyards, and

hard surfaces 23.61 0.25 23.41 0.25 31.14 0.33 47.65 0.50 62.16 0.66
Total 9444.21 100 944421 100 944421 100 9444.21 100 9444.21 100
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On the study area and within the period of time between 1946 and 2016 that was
monitored, the biggest expansion was recorded in the category of forests, 1039.83 ha. To be
specific, this goes to show that the landscape tends towards afforestation. The intensity of the
afforestation of the area that was monitored is average, with a value of 61.38 % with respect
to the entire increment of all the categories that were evaluated.

The coefficient of ecological stability (Table 4) indicates a high ecological stability of the
landscape. Since 1946, the ecological stability of the landscape was growing within the
region that was monitored up till 2000.

Table 4: Coefficient of ecological stability (ESC) of the region that was monitored
Year 1946 1953 1962 2000 2016
ESC 11.9 15.42 20.48 46.37 40.88

According to the change index and the temporal sequence, the most intense change
happened in the period between 2000 and 2016 (Table 5), when great changes were recorded
in the area of forests; PGS, meadows, and pastures. At the same time, the time period
between 1962 and 2000 shows the second highest percentage change and is, at the same time,
the longest time period according to the temporal sequence. Otherwise, percentage changes
are often higher for longer time a period, which is proved by 1Z 945 5016, Which is the longest
time period and which also has the highest value, 8.98 %.

Table 5: Change index for the region that was monitored in individual periods of time

1946 1953 1962 2000 2016
1946 0 2.4 4.25 6.51 8.98
1953 2.4 0 1.86 6.27 6.64
1962 4.25 1.86 0 6.36 4.99
2000 6.51 6.27 6.36 0 7.31
2016 8.98 6.64 4.99 7.31 0

The SWOT analysis (Table 6) presented below evaluates, in a comprehensive manner, the
condition of the landscape and focuses on sorting out individual points with the aim of
supporting the sustainability of the development of the landscape.
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Table 6: SWOT analysis prepared for the region that was monitored

Strength Weaknesses
Well-preserved landscape character and attractive  Absence of lasting working opportunities in the
environment for the tourist industry. region.

Good transport accessibility of the regional
centres, Sumperk and Jesenik.

A strong connection between surrounding
municipalities thanks to the voluntary association
of the villages of the Desna valley.
Well-developed background for tourism with a
number of attractive tourist destinations, sights,
and places of interest.

Sufficient amounts of water and atmospheric
precipitation.

Continuous vegetation covers at higher altitudes
contributing to reducing water erosion and
increasing the retention ability of the landscape.
Well-prepared flood emergency plan of the
village.

Social and cultural background of many
associations and organizations.

Opportunities

Supporting ecologically sustainable, socially fair,
and economically effective urbanization with the
aid of the Nature Conservation Agency of the
Czech Republic and separation of environmental
issues within the village municipality.

Possibility of utilizing grant programmes of the
Ministry of the Environment and European
structural funds.

Utilizing the possibilities of financial tools
regarding landscape cultivation (Programme of
Landscape Cultivation, Support for Renewal of
Natural Landscape Functions, Operational
Programme Environment, etc.).

Utilizing the old non-functional industrial
premises in Rejhotice to develop business
activities while preserving the desired structure of
the landscape.

Supporting local family farms producing
traditional products and utilizing ecological
agriculture to produce local organic foodstuffs.
Developing organizations of the
non-profit-making sector and periodic cultural
and social events.

Supporting environmental education in the
village.

Acquiring constant income by means of
agrotourism and special programmes for tourists.

Insufficiently regulated new housing construction
from the point of view of architecture.
Homogenization of the landscape, without a
significant mosaic diversification.

Occurrence of unoriginal vegetation and
prevalence of monoculture forests.

Threats

Changes to the original landscape that might even
lead to the stagnation of tourism and leisure
activities and thus reduce a significant source of
finance and job opportunities.

Continuing inhibition of agriculture and
shepherding may influence the traditional cultural
landscape and contribute to reducing the diversity
of landscape structures and the value of the
landscape.

Collapsing road service function, especially in the
winter months.

Possible increase in private car use and resulting
urgent construction of hard surfaces for parking.
Danger of the building of production and storage
premises outside the current brownfields.
Continuing stagnation of the number of citizens
and the danger of a possible efflux of the qualified
workforce.

Degradation of the natural environment and
popular architecture as a consequence of an
increased and unsustainable tourist industry.
Continuing homogenization of the landscape
might even lead to a significant loss of
biodiversity.
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DISCUSSION

The fundamental presupposition for sustainable landscape development should be abiding
by certain landscape utilization patterns in accordance with conditions of sustainability
relating to the potential of a particular way of utilizing the landscape, as mentioned by study
of Khachatryan et al. (2019). This is, consequently, supplemented by the study Bicik et al.
(2015) when talking about a need to respect natural conditions and ecological patterns and
simultaneously the necessity of superordinating those aspects above imminent and
changeable economic interests. The landscape’s memory, which is considered as
a conservative force which curbs unsustainable development (Badach & Raszeja, 2019),
should be applied as a skeleton for the stabilization of the landscape. Authors of the study
Skalos & Kasparova (2012) see the sustainability of the vitality of the landscape in
establishing harmony between human activities and the essence of the landscape. Further on,
they can see a threat to the sustainable development of the landscape in the gradual
estrangement of man from the landscape. Results of the study Havlicek et al. (2012) revealed
the threat to the sustainability of the utilization of the landscape lies, above all, in the form
and shape of residential housing areas, the construction of relaxation parks, unsuitable
appropriation of land, and fragmentation of the landscape. According to Pechanec et al.
(2018), the water regime of the landscape is absolutely essential and land use should be
associated with maximum closing of the hydrological cycle and the cycle of other substances.

The landscape in the study area has already been reshaped by human activities for many
centuries, although, as a result of the segmentation of the local landscape, these activities are
limited and this region can be classified as a mainly afforested landscape in which the
percentage of forest area does not drop below 77 % of the study area. On the grounds of
a comparison of a historical change in the development tendency of the secondary landscape
structure, we can notice many signs in common with the general development of
mountainous and submontane areas throughout the Czech landscape (Krovakova et al.,
2015).

The compliance of the development of the LSIM is comparable in forest areas which show,
even on the scale of the entire republic, an increasing share during the entire period of study
which reached a share of 33 % in the Czech Republic in 1990. This is 2.3 times less than the
share of forests in the study area. Compliance in development is also shown in the category of
arable land, which shows, in both examples, a decreasing trend. Between 1948 and 1990
arable land on the territory of the Czech Republic recorded a decline from 50 % to 41 %, and
in the following period, from 1990 to 2000, a decline from 41 % to 39 %, with a constant
downward trend. In 2007, arable land represented 38.5 %, and this trend was especially
obvious in border mountain ranges. In the study area, the value dropped to the value of
0.06 % for 2000. This trend can be explained, first, by the expulsion of Czech German
inhabitants from the borderland and, second, by the later cessation of supporting agricultural
production and supplementing it with a policy of non-productive functions of agriculture.
Other categories compared are orchards and gardens, which, however, belong, according to
Romportl et al. (2013), to permanent cultures, together with vineyards and hop fields, which
do not occur in the region that was monitored. Nevertheless, as orchards and gardens formed
88.7 % of the area of permanent cultures in the period between 1948 and 1990, we can use
the above-mentioned category for a comparison of the development of the region being
monitored. The region is, in the period under evaluation, rather characterized by a moderate
decline in the shares of these two categories. However, the entire area of the Czech Republic
shows an increasing percentage of permanent cultures from 1.9 % to 3 %, with a moderate
increase between 1990 and 2000. As far as PGS, meadows, and pastures are concerned, they
show decreasing values all over the Czech territory. Their share was reduced from 13 % to
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10.5 % over the period from 1948 to 1990. In this period, even their representation in the
region that was monitored recorded a moderate decrease. The following period till 2000
brought about a moderate increase in both monitoring cases. This signifies that the relevant
percentage for the Czech Republic is diverging from the one for the analysed region (Opdam
& Steingrover, 2018). Areas of water on the territory of the Czech Republic have been
showing a percentage increase since the middle of the 20" century, but this was preceded by
a decline in the period between 1845 and 1948 when, above all, ponds were phased out in
favour of arable land and the entire area covered by water was reduced from 1.4 % to 1 %.
Since 1962, the area that was monitored has recorded an enormous percentage increase in
this respect but it has only brought about an increase in the share up to 0.32 % in 2000, which
is approximately 2 % less than the current share of areas covered by water in the entire Czech
Republic. The built-up area in the region that was monitored shows, at first, a statistically
insignificant decline in 1953. Since that year, as is common for the entire Czech Republic,
this type of land has recorded a continual increase, but the difference is in the percentage
distribution, with the built-up area in the region that was monitored not exceeding 0.66 % and
this category within the Czech Republic not dropping below 1 % in the entire country.

If we focus on the years which are the nearest to the years selected in our study, we find out
that the average ESC was 0.88 for 1948, 1.09 for 1960, and 1.18 for 2000. These values
indicate that, according to this classification, the Czech Republic had a common cultural
landscape. For the area of Loucna nad Desnou, the ESC value was above-average for the
entire period and this proves that this is a region which increases the ecological stability of
the Czech Republic, especially thanks to the area of forest and the remarkable reduction of
the area of arable land during the period of the evaluation of the coefficient. If we assess the
data from 2016 for the Olomouc region, the average ESC was 1.01 and the area of the
Sumperk showed a value of 3.69, which indicates that a landscape in which civilizing
interventions are significant is beginning to prevail in the Sumperk area. We may only claim
that in all of the areas that were monitored; the ESC has a growing tendency of varying
intensity.

In the region of Hruby Jesenik, changes in alpine timber line were estimated in details in
many papers (e.g. Senfeldr & Madéra, 2011; Senfeldr et al., 2014; Rostinsky et al. 2013), but
this issue is out of aim of this study.

The change index calculated for the period of time between 1845 and 1948, 1948 and 1990,
and 1990 and 2000 reached values of 4.8%, 11.4%, and 1.9% within the territory of today’s
Czech Republic. If we compare the period between 1948 and 1990 with the period between
1946 and 2000, we detect that the changes in the area were lower by 4.89 % in the region that
was analysed and thus the landscape did not go through such major changes (in all
categories) as the remaining parts of the Czech Republic. The change index, however, is not
able to capture changes in locations in the area within each category (Mann et al., 2018).

CONCLUSION

With reference to the results of the study, the landscape under examination is, at present,
afforested on more than 85 % of its area and thus it is highly ecologically stable. On the other
hand, insufficient segmentation of the landscape, which means a scant variety of habitats for
living organisms, brings about lower biodiversity. That is why it is necessary to select
well-balanced management to preserve ecological stability and increase biodiversity. During
the period concerned, the region that was monitored shows a tendency to average
afforestation, identified by means of the vectorization of LMS images, and also inhibition of
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agricultural activity, proved by a reduction in the areas of the following land types: arable
land, PGS, and meadows and pastures.

In the area that was monitored, it is necessary to protect the uniqueness of the landscape,
which boasts wooded foothills and picturesque deeply-cut valleys with scattered built-up
areas along water streams. With regard to their aesthetic values, meadows and pastures in the
vicinity of settlements should be preserved, thus forming a park-forest-steppe landscape.
Another essential character is the dense forest cover, which gives the landscape life-giving
properties and, at the same time, acts as an awe-inspiring element. The landscape that was
monitored is unique and, on the scale of the Czech Republic, it serves as a popular
recreational and close-to-nature reserve for many people seeking relaxation in contrast to the
ever-accelerating pace of life.

The biggest challenge for the region is to maintain the unique character of its landscape and
positive aesthetic values, which might be endangered by the reduction of local farming
activities in the landscape, especially shepherding, and also another danger to the landscape
as a consequence of increasing numbers of visitors and their demands for comfort and
accommodation facilities for their stay and travelling within the region.
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