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Abstract

This paper is focused on the evaluation of the implementation of landscape ecological
documents in spatial planning processes in Slovakia. The implementation of landscape
ecological regulations in spatial planning is a necessary condition for ensuring sustainable
land use. The basic tools in Slovakia can be considered the landscape ecological plan and
the territorial system of ecological stability, which are also enshrined in legislation. The
landscape ecological plan is more complex. It represents a complex process of mutual
coordination of the spatial requirements of human activities with the landscape ecolog-
ical conditions of the territory. This paper presents the position of landscape ecological
planning in legislation, presents basic theoretical and methodological approaches to the
processing of landscape ecological documentation, barriers to the successful implementa-
tion in real practice, and also defines basic measures to improve the situation. Slovakia has
a good theoretical and methodological basis for processing landscape ecological studies
and also legislative support, but its implementation in real practice in spatial development
is weaker. The specifics and strength of landscape ecological planning in Slovakia are the
bridging of the sectoral approach to landscape management and its replacement with an
integrated approach.

Keywords: spatial planning; sustainable land use; landscape ecological plan; territorial
system of ecological stability; landscape ecological regulations

1. Introduction

Spatial planning is a fundamental tool that regulates the spatial arrangement and
functional use of the territory. Economic and social development should be ensured
through the spatial organisation and functional use of the territory, while simultaneously
ensuring national defence and security, the protection of nature and the landscape, and
the preservation of historical and cultural heritage. It should reasonably balance the
economic, social, and also environmental aspects of territorial development. Growing
environmental problems such as the degradation of natural resources, loss of biodiversity,
and deterioration of environmental quality are evidence that environmental aspects are
not always sufficiently considered in spatial planning. Economic aspects dominate, and
in many cases the interests of individual lobby groups are preferred, as evidenced by
current landscape and ecological problems [1-4]. Up to 60% of the world’s ecosystems
are degraded and used unsustainably, and only 17% of habitats and species and 11% of
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key ecosystems protected under European legislation are in good condition. The situation
is also unfavourable in Slovakia. Threatened embryophyte species represent 42.6% of
all assessed categories, or 30.3% within the CR, EN, and VU categories. The threat to
invertebrates in Slovakia is currently around 8.4% (or 5.4% only within the CR, EN, and
VU categories). As for vertebrates, up to 59% are endangered [5]. If we want to stop
these negative trends, we must urgently move towards effective biodiversity protection
and natural resource conservation, not only in research but especially in real practice.
Landscape ecological planning is an effective tool for this process [6—8]. From the point
of view of ensuring sustainable development of the territory, it is necessary to integrate
landscape ecological regulations into spatial planning processes, especially into spatial
planning. This aspect is also emphasised in the European Landscape Convention, where
participating countries undertake to introduce and implement landscape concepts aimed
at the protection, management, and planning of the landscape and to implement landscape
concepts aimed at the protection, management, and planning of the landscape.

In many EU countries, spatial planning is legislatively linked to ecological and envi-
ronmental regulations, but the degree of integration varies. The Strategic Environmental
Assessment (SEA) Directive (2001/42/EC) [9] requires the assessment of the environmen-
tal effects of plans and programmes in sectors including spatial planning and land use.
It aims to integrate environmental considerations directly into the preparation of plans
[eur-lex.europa.eu]. Each EU member state is required to have a mechanism in place to
ensure that spatial planning incorporates environmental considerations (SEA), although
the specific method of implementation differs among countries. The form and depth of the
process depend on capacity, policy, and practice (ScienceDirect+1).

In principle, two basic models of implementing landscape ecological and environmen-
tal regulations into spatial planning processes (SPP) can be distinguished:

e  Model A—creation of separate landscape ecological /planning documentation (e.g.,
German Landschaftsplanung; Czech and Slovak Territorial System of Ecological Sta-
bility (TSES), or landscape ecological studies). These documents form a professional
basis and are subsequently transferred in the form of regulations to territorial plans
and spatial planning [10-12].

e  Model B—integrating regulations directly into the “environmental/territorial law”
in unified plans (e.g., Dutch Omgevingswet, English Biodiversity Net Gain + Land-
scape Character Assessment, French Trame verte et bleue in SRADDET). These coun-
tries codify green infrastructure and ecological objectives as a mandatory part of
spatial planning [13-15].

Each of these models has its advantages and disadvantages. Based on the evaluation
of the literature search, the countries with the best integration can be classified as countries
in western and northern Europe, such as Germany, the Netherlands, Norway, Sweden,
Finland, and England, where they have strong environmental policies with the integration
of environmental principles into spatial planning. The most unfavourable situation in
Europe is found in eastern and southeastern European countries such as Hungary, Albania,
and Bosnia and Herzegovina, where landscape ecological data are often insufficiently
anchored in spatial planning legislation. These are mostly former post-communist countries
that joined the EU later, and countries outside the EU. In these countries, environmental
issues have not been given sufficient attention. The Czech Republic and Slovakia have a
special position among Eastern European countries. Their landscape planning methods are
generally well-developed theoretically, but their application in real practice is weak.

The aim of this paper is to present the Slovak model of implementing landscape
ecological knowledge into spatial planning, to establish the strengths of this process, but
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also to specify the basic barriers to the success of this process and to bring suggestions for
improving the situation.

Study Area

Slovakia is a small but very diverse landscape. Its area reaches 49,034 km? with
5,428,792 inhabitants (Figure 1). Slovakia is a post-communist country. In 1989, after the
gentle revolution, it switched from a centrally planned economy to a market economy.
Economic development began to accelerate, and investor pressure to change the use of the
land increased. In 2004, Slovakia joined the EU, which obliged it to devote more intensive
attention to the protection and creation of the environment.
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Figure 1. Regions of Slovakia.

The landscape structure is dominated by agricultural land, which occupies 48.4% of
the total area of the landscape. Forests occupy 41.4% of the area. The extent of built-up
areas has increased significantly in recent years, now reaching almost 5% of Slovakia’s total
territory. Natural resources are not always used efficiently, as evidenced by the degree of
their threat and degradation. The territory of the Slovak Republic is divided into three levels
of environmental quality. Almost half of the territory of the Slovak Republic (49.2%) falls
into the first level of environmental quality (high-quality environment)—23 regions. The
territory with the second level of quality (regions with moderate environmental disturbance)
occupies 39.8%, which represents 29 regions of Slovakia that fall into this category. The
remaining part of the territory of Slovakia—8.8% (7 regions)—falls into the third level
of quality (regions with severe environmental disturbance) [16]. Deteriorated levels of
quality of life are a consequence of the failure to apply landscape ecological regulations in
spatial planning.

2. Materials and Methods

The methodological procedure consisted of document analysis, both legislation and
theoretical-methodological procedures for the creation of landscape ecological documenta-
tion. Within the framework of legislation, all legislative instruments that define landscape
ecological documentation (territorial systems of ecological stability, landscape ecological
plans, and landscape studies) and requirements for their processing were analysed. The
following acts were analysed:

(@) Act on Nature and Landscape Protection 284 /1994 and 543/2002 Z.z.: there is the
basic definition of TSES, the European network NATURA 2000, and its determination
as a basic document for different planning.
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(b) Act on Territorial Planning and Construction Order, amendments 262/1992 Zb. and
237/2000 Z.z., defines that the elements of TSES are obligatory regulations on all
levels of territorial plans. It states that the basic landscape ecological input for spatial
planning is the landscape ecological plan.

(¢) Acton Land Arrangement and Land Ownership 331/1991 Zb. and its amendment
549/2004 Z.z. define that the TSES is an obligatory basis and part of each Land
Arrangement Project; moreover, the need for improving the TSES function might be
accepted as a legal cause for enacting the land arrangement procedure. In the land
arrangement project, the elements of the territorial system of ecological stability and
important landscape elements are considered as a common arrangement.

(d) Acton Environmental Impact Assessment 127/1994 Z.z. and 24/2006 Z.z.: defines
that elements of TSES are an obligatory object of impact assessment.

Among the methodologies analysed were methodological procedures for processing
territorial systems of ecological stability [17-21] and methodology for processing landscape
ecological plans [17].

At the same time, the personal, long-term experience of this paper’s authors was also
used, whether with the preparation of methodological procedures or with the creation of
specific landscape ecological documentation. To specify the basic strengths and weaknesses,
a sociological survey and a semi-structured interview were carried out. We had prepared
questions in advance, but the method and form of answering the questions remained
free. Respondents could choose the style of their answer. The interview was conducted at
two levels:

(a) with the mayors of the municipalities falling within the urban functional area of Trnava
(15 mayors). The interview with local government representatives was conducted in
the form of open interviews, where the questions focused on assessing the significance
of landscape ecological documentation in the spatial development of the municipality
and the application of landscape ecological regulatory measures in spatial plans. The
last question was aimed at specifying the main problems related to the processing of
landscape ecological studies.

(b) with the designers of landscape ecological studies (10 experts).

The sociological survey was carried out in the form of personal interviews. Of the
experts, six were authors of landscape ecological methodologies, two were authors of both
the landscape ecological plan and the territorial system of ecological stability methodologies,
four were authors of the territorial system of ecological stability methodologies, two
were authors of the landscape ecological plan methodologies, and three were designers
who processed documentation for municipalities according to the given methodological
instructions. The interview questions were focused on three basic areas: assessing the
quality of processing landscape ecological documentation, assessing the complexity of the
methodological procedure, and specifying the problems associated with the realisation and
implementation of landscape ecological studies.

3. Results
3.1. Legislation

The position of landscape ecological documents in the legislation of the Slovak Re-
public was most comprehensively elaborated by the amendment to Act No. 237/2000 Coll.
of the National Council of the Slovak Republic, amending and supplementing Act No.
50/1976 Coll. on spatial planning and building regulations (Building Act), as amended,
which considers the optimal spatial arrangement and functional use of the territory to be
an integral part of surveys and analyses, taking into account landscape ecological, cultural-
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historical, and socio-economic conditions (landscape ecological plan). The aforementioned
amendment defined ecologically optimal spatial arrangement and functional use of the
territory as a complex process of mutual harmonisation of spatial requirements of economic
and other human activities with landscape ecological conditions of the territory, which
result from the structure of the landscape. The results of the landscape ecological plan are
part of the analysis surveys within the spatial planning documentation, and the basis of the
landscape ecological plan must be formed into the form of landscape ecological regulations,
which should be implemented in the proposals for spatial and functional use of the territory
within the spatial planning documentation.

The amendment defines the territorial system of ecological stability (TSES) as the
starting point for the landscape ecological plan. The elaboration of the TSES is based
on the concept of understanding the spatial ecological stability of the landscape as the
dynamic ability of the landscape structure to maintain spatial ecological relationships
between individual ecosystems due to the dynamic variability of conditions and forms of
life, even assuming that the landscape is locally formed by ecosystems with different (even
low) degrees of ecological stability. Such a state of the landscape can be ensured both by
preserving the “internal” ecological stability of the key stabilising elements of the landscape
and by preserving the spatial system of mutually non-isolated ecosystems [22,23].

The concept of a territorial system of ecological stability focuses on a gradual transition
from a black-and-white division of the landscape into protected and unprotected to a com-
prehensive differentiated system of preserving an ecologically suitable landscape structure
carried out through a differentiated method of use. The territorial system of ecological
stability consists of two basic parts: 1/the skeleton of the territorial system of ecological
stability (biocenters, biocorridors, and interaction elements, etc.) and 2/ecostabilisation
measures (a set of measures to strengthen spatial stability). The elements of the TSES
skeleton should have the status of protected territories in spatial planning processes, and
ecostabilisation measures should be applied as landscape ecological regulations.

Last year, a new Building Act 25/2025 Coll. was adopted, which considers a landscape
study to be the basic landscape ecological basis instead of a landscape ecological plan. The
processing of a landscape study is much broader than a landscape ecological plan, which
can further complicate the process of implementing landscape ecological regulations into
spatial planning processes. The landscape study can be considered a kind of synthesis of
the landscape plan and the territorial system of ecological stability. A landscape study is
currently being prepared at the national level, which will be the basis for the new Concept of
Territorial Development of Slovakia. Subsequently, these documents will be implemented
at the regional level.

The basic methodological principles of creating a landscape ecological plan were
summarised from the analysis of documents (Figure 2).

The basic methodological principles of creating a landscape ecological plan were
summarised from the analysis of documents. The basis for creating a landscape
ecological plan is a decision-making process, which consists of the following two
basic steps [2,17,24,25].
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Figure 2. The basic methodological principles of creating a landscape ecological documentation.

A/Landscape ecological evaluation—the process of determining the suitability of land-
scape features for the location of selected social activities. Evaluation is the core of the entire
decision-making process, in which the requirements of individual activities for landscape
ecological conditions are confronted with the existing values of the landscape using limits.
They enter the evaluation process [17,18,26,27]:

e landscape ecological documents—a set of clearly defined landscape ecological docu-
ments, which are represented by synthetic units—LEC (Landscape Ecological Com-
plex) types. Types have their real spatial expression on maps with different combina-
tions of natural and socioeconomic indicators of the landscape. LECs are homogeneous
complex landscape units differentiated due to the different combinations of properties
of individual landscape-forming components occurring in the given area;

e proposed activities for the land use reflect the requirements of the territorial commu-
nity for its development and land use of the given territorial unit.
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The process of determining the suitability of the features of the landscape for the
location of selected social activities is carried out in the form of determining the limiting
and restricting factors for the implementation of individual human activities. The basic
principles of limitation are as follows [18]:

e  Abiotic conditions represent the determining factors conditioning the diversity of the
conditions of the given territory. This differentiation also determines different forms of
land use. Due to the permanent, unchangeable nature of these elements, the properties
of the abiotic elements of the landscape must be considered as determining factors of
socio-economic development;

e Inlocations sensitive and susceptible to the manifestations of degradation processes
(locations prone to erosion-accumulation processes, landslides, earthquakes, etc.) be-
cause of the implementation of socio-economic activities, it is necessary to implement
such land use that mitigates the negative manifestations of the mentioned risk factors;

e In protected territories, ecologically valuable and stable territories (locations of the
territorial system of ecological stability), it is necessary to prioritise development
that does not threaten the natural values of landscape units; it is primarily about the
development of scientific research, nature conservation, or medical and recreational
activities, etc.;

e Similarly, in areas with legislatively defined protection of natural resources, it is
necessary to exclude the development of those human activities that could negatively
affect individual natural resources and to prioritise the development of activities
aimed at supporting the protective functions of individual natural resources;

e Inareas characterised by a high level of stress factors, such as polluted air, soil and wa-
ter contamination, and excessive noise pollution, activities sensitive to environmental
hygiene parameters are excluded;

e  Areas without stress factors are not suitable for locating operations that could endan-
ger the current satisfactory hygienic quality. They are particularly suitable for the
development of activities with high demands on hygienic parameters. The develop-
ment of housing, recreation, civic amenities, cultivation of agricultural crops for direct
consumption, and viticulture, etc., is suitable here.

B/Landscape ecological proposition—proposal for the optimal landscape ecological use of
the territory consisting of:

e determination of alternative ecological choices: for each area, a set of activities is
defined that can be implemented in the given area, i.e., they are not limited by any
property of the landscape-forming components.

Thus, the landscape ecological plan establishes: Maps of alternative and optimal
ecological choices can be considered basic landscape-ecological regulations for territorial
development, as they stipulate: Those activities that cannot be localised in a given area
from a landscape ecological perspective.

e Those activities that can be localised, but under certain limited conditions, with a strict
management regime.

e  The hierarchy of those activities that are most suitable for implementation on a given
plot from a landscape ecological perspective.

e  Determination of landscape ecological measures—this involves defining a set of mea-
sures aimed at improving the ecological stability and biodiversity of the area, protecting
natural and cultural-historical resources, and measures to improve the quality and aesthetics
of the environment.
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Subsequently, in cooperation with the main stakeholders, a compromise selection of

the most optimal socio-economic activity in each area is made according to the needs of the

given territorial community.

The main cartographic outputs of the landscape ecological plan are:

Map of current land use shows the current land use.

Map of landscape ecological complexes as basic operational units for decision-
making processes.

A map of landscape ecological problems resulting from the current inappropriate use
of the landscape, i.e., from the specification of problem areas where the current state
of land use is not in accordance with the landscape ecological conditions of the area.
A map of the proposal for landscape ecological optimal use, including a proposal for
a territorial system of ecological stability, which should be implemented into spatial
planning processes in the form of landscape ecological regulations.

3.2. Practical Implementation Barriers

Despite the undisputedly important role of landscape ecological regulations in spatial

planning processes, their implementation in concrete practice has been met with great

reluctance. Stakeholders in the sociological survey identified the following as the main

reasons for the unsuccessful application process:

Lack of understanding of the significance of landscape ecological documents within
spatial planning documentation by the contracting authority (primarily the local gov-
ernment). As half of the mayors said, landscape and ecological documentation complicates
the processing of spatial planning documentation—contracting authorities have not suffi-
ciently understood the significance of documentation as a tool for optimal use of the
potential of the territory, which, in addition to eliminating specified environmental
problems, will also ensure the prevention of the emergence of new landscape ecologi-
cal problems. At the same time, they can be a suitable tool for preventing the impacts
of climate change, mitigating the manifestation of natural risks and hazards—floods,
erosion-accumulation processes, and landslides, etc. [3,28].

Complexity of the methodological procedure for processing landscape ecological
documentation and TSES—the methodologies recommended by the Ministry of the
Environment of the Slovak Republic [17,18] are based on the LANDEP landscape
ecological planning methodology [2]. This is an open system of a set of subsequent
steps, modifiable based on the specifics of the territory, the scale of processing, and
the time horizon of processing the task, etc. It should be noted that the modification
of individual steps requires certain professional experience and cannot be performed
by a worker who does not know the basic principles of the landscape ecological
planning methodology or has no experience with similar landscape ecological planning
methodologies. The methodology is based on an integrated approach, the essence of
which is the knowledge of space as an integration of diverse properties and specificities
of individual landscape-forming components—abiotic, biotic, and socio-economic. At
the same time, a necessary condition is also the knowledge of the relationships between
the above-mentioned resources. Such an approach is demanding for designers. In
practice, the sectoral approach still dominates [6,27].

Lack of experts for processing documentation—processing of landscape ecological
studies requires some experience with methods of landscape ecological planning, and
it is obvious that this documentation cannot be processed by urban planners, architects,
or other professions. It is necessary to have some knowledge of the relationships and
processes taking place in the landscape. Otherwise, the processing of documentation
is limited only to mapping the current landscape structure and marking “green areas”
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as elements of the ecological network. The processing of high-quality documentation
requires an interdisciplinary team, of which there is currently a limited number in the
Slovak Republic [18].

Low promotion and awareness of the above-mentioned issue—insufficient information
is also a problem, especially among contracting authorities, about the requirements for
processing high-quality landscape ecological documentation. Due to the lack of “posi-
tive” examples, there is no possibility of comparison. Similarly, competent authorities
(the Ministry of Environment of the Slovak Republic, the Ministry of Construction
and Regional Development of the Slovak Republic, and the Ministry of Agriculture)
pay little attention to the promotion of landscape ecological documentation. Another
mistake is that professional competence is not required for the processing of the land-
scape ecological plan (LEP), which often leads to the fact that the landscape plan is
not processed by experts in the given issue. The situation is slightly better within the
framework of the processing of the TSES, where professional competence is required
for the processing of the documentation [29].

Inappropriate inclusion of landscape ecological data in surveys and analyses in the
processing of the SPP. This fact is reflected in the fact that landscape ecological studies
are processed as separate, necessary parts of surveys and analyses, and are subse-
quently not reflected in landscape ecological regulations. Processing a landscape
ecological study as a separate document is self-serving and meaningless. From the
point of view of landscape ecological optimisation, it is necessary to reflect and respect
the regulations resulting from landscape ecological studies in spatial and functional
use proposals within the framework of territorial planning. Otherwise, the processing
of these studies becomes pointless [2,30].

Failure to approve methodological procedures for processing landscape ecological
studies by binding legislation in the form of methodological guidelines for process-
ing the landscape ecological documents. This situation creates a certain freedom in
processing documentation, which causes diversity in the processing of documentation.
Rejection and underestimation of landscape ecological documents by the processors of
the territorial plans—the processing of landscape ecological studies is not supported by
the processors of the territorial plans, as this fact increases the difficulty of solving the
spatial and functional arrangement of the territory compared to the classic processing
of the territorial plans. The processing of the territorial plans has a long-standing
tradition in the Slovak Republic. From the point of view of the processors, there is not
much willingness to change the already “established” procedures. The processors of
the territorial plans consider the processing of landscape ecological studies to be an
“indispensable obligation”.

Limited financial resources for processing documentation—individual contracting
authorities often do not have enough financial resources to process landscape ecolog-
ical documentation. For processing of territorial plans and land adjustments, there
are tables for calculating prices based on the number of inhabitants, houses, size, and
complexity of the cadastre. For processing landscape ecological documents, such
schemes for calculating prices are not available, which leaves a minimum of financial
resources for processing landscape ecological documentation. In practice, one can
often encounter the fact that the price for processing landscape ecological documents
reaches a maximum of 5% of the total price of processing territorial plans or land
adjustments. However, it should be noted that reasonable processing of landscape eco-
logical documentation does not have to contribute to a significant increase in the price
of documentation, since much of the information for processing landscape ecological
documentation, spatial planning documentation, and land adjustments is identical,
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especially information on the properties of individual components of the environment.
Currently, it is also possible to draw funds from EU funds for these purposes [2,31].

4. Discussion

As outlined in Section 3, landscape ecological planning serves as a core instrument
for safeguarding the sustainable development of territories. Approaches to the creation
and especially the application of landscape ecological plans in real practice differ from
country to country. In most countries, the main landscape ecological regulations for
spatial planning are considered to be elements of the ecological network—biocentres and
biocorridors (Netherlands, Norway, France, Czech Republic, Spain, Estonia, Poland, and
Slovakia, etc.). These countries codify green infrastructure and ecological objectives as
a mandatory part of spatial planning [13,14,32-39]. Some Central and Eastern European
countries have legal instruments but limited practical integration due to capacity and
data barriers.

Landscape ecological regulations are understood more broadly in German planning,
where landscape ecological planning (Landschaftsplanung) is legislatively enshrined in
the Federal Nature Conservation Act (BNatSchG); there are hierarchical documents (Land-
schaftsprogramm, Landschaftsrahmenplan, Landschaftsplan, and Griinordnungsplan),
which are linked to spatial planning (Bauleitplanung) [11,40,41]. In England, in addi-
tion to green infrastructure, landscape character is also considered the basis of landscape
ecological regulations [42].

The planning practice in the Czech Republic and Slovakia also stems from the Ger-
man environment, where significant similarities can be seen, as these countries formed a
common state until 1992. Together, in 1984, the concept of ecological networks, known
as the territorial system of ecological stability, was created. After the division of the
common state, the development of the TSES concept in the Slovak Republic began to
develop independently.

Slovakia has ratified all environmental strategies and environmental laws and has
developed national strategies based on them. The constant creation of new concepts
or their modification (concept of sustainable development, ecological networks, green
infrastructure, and ecosystem services, etc.) leads to a certain chaos and the representatives
responsible for the management of the territory do not always have enough information
about the significance and importance of the needs of individual documentation and it is
not entirely clear to them how to incorporate them into spatial planning documentation
and which documentation should have a higher priority. As a result, many documents are
processed formally and are little or not applied in practice. A similar situation is declared
by several countries—France, the Czech Republic, and Netherland [19,43-46].

The processing of quality documentation is relatively complex and requires capacity
and financial demands on local and regional authorities [14]. The application in practice is
also significantly complicated by the stakeholders’ interest in territorial development. In
practice, economic interests are usually promoted over environmental ones, as economic
development brings the prospect of faster profits for given territorial communities [38].
Pressure from investors and various lobby groups also plays a key role in decision-making
processes on land use. In practice, we can see the varying quality of these studies, which
depends not only on the focus of the study developers but also on regional and national
politicians [19,43,46]. The problem is not only in Slovakia but also in, for example, Spain,
Germany, Poland, and the UK, where there is regionally uneven implementation and
different quality [8,11-14,43] and incompatibility between municipalities and regions. In
terms of success, planning studies need to be processed for compact natural units, as
individual natural phenomena and processes do not know administrative borders. For
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example, the movement of biota or the spread of foreign substances does not stop at the
state border. In practice, this means there is a requirement that environmental aspects be
considered, but the form and depth of processing depend on the capacities, policies, and
practices of individual countries [39].

Slovak landscape ecological planning is much more complex. It not only focuses on
ensuring and protecting green infrastructure but also takes into account the overall spatial
ecological stability of the territory, as well as the protection and effective use of the overall
potential of the landscape. It focuses not only on the protection of life forms—delineation
of main TNES elements: biocentres, biocorridors, and interactive elements that compose
the framework of an ecological network—Dbut also on the protection of the conditions of
individual life forms, including human life. It also defines a set of eco-stabilising measures
to address practical ecological functions such as soil and water protection, microclimatic,
hygienic, aesthetic, and more. Based on these measures, it sets landscape ecological
restrictions and limits for land use. The main strengths of planning practice are listed
in Table 1.

Table 1. Strengths of landscape ecological planning in Slovakia.

Strength

Description

Long-standing tradition

Landscape ecological research in Slovakia began to develop more
intensively in the 1970s. In 1982, the methodology of landscape
ecological planning—LANDEP—was created, which was applied in
eight countries around the world. It was also enshrined in Agenda
2020, in Chapter 10, as one of the recommended methodologies for
integrated protection of natural resources.

Good legislative support

After Slovakia joined the EU, it ratified all important conventions and
strategies—the Convention on Biological Diversity, the European
Landscape Convention, the Water Convention, the Green Deal, and
Green Infrastructure, etc.—and implemented them at the national level.
Landscape planning is enshrined in the Building Act, and the creation
of ecological networks in the Act on Spatial Planning and Land
Adjustment is the basic landscape ecological document.

Landscape ecological planning is built on the concept of the landscape
as a geosystem. Landscape as a geosystem is a complex of space,
location, relief, and all other functionally interconnected material

A comprehensive, holistic approach to the  elements (both natural and man-made or transformed) and

landscape

phenomena resulting from their composition, spatial configuration,
and interrelations [20,21,26]. The complex of individual landscape
components (abiotic and biotic) determines the natural capital of
individual homogeneous landscape units for land use.

Stakeholder engagement—public

consultations

Slovakia involves the public in the creation and approval of spatial
planning documentation through public comment and through the
approval of this documentation through their elected representatives.
However, it should be noted that investors are often more successful in
decision-making.

The identified weaknesses and the most significant issues, together with proposals and
recommendations that should be implemented in legislation, management, or in practice
for better implementation of landscape ecological planning in practice, are listed in Table 2.
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Table 2. Weaknesses of landscape ecological planning in practice.

unify concepts (sustainability, ecological
networks, ecological carrying capacity,
ecosystem services, and green

A number of landscape ecological infrastructure, etc.) and create one basic
concepts as a basis for spatial planning synthetic document, e.g., a landscape
study, which would take into account all
the above-mentioned aspects of the
environment

create a unified methodological procedure
for processing a landscape study, enshrine
it in legislation, specify its strict position
within spatial planning processes, and
specify basic indicators/regulations for
spatial planning

Formal processing of studies, Poor
application of LE study results to spatial
planning

create interdisciplinary teams, require
professional competence for processing
landscape ecological studies, ensure
accessible databases, create geoportals,
and constantly update them

Insufficient quality of processing of
landscape ecological documentation

create a single, interconnected planning

Poor level of coordination between system, from the national to the regional
individual spatial levels, poor stakeholder | to the local level, involving the widest
involvement possible pub-lic in decision-making, and

management of the territory

introduce an effective support system for

Absence of compensation for the the implementation of “green measures”
application of the land-scape-ecological in the territories, ensure an effective
measures control sys-tem, and regular monitoring

of implemented measures

Representatives of territorial units, especially municipalities, do not receive any finan-
cial resources for “green measures”, and therefore investment plans are often preferred.
The effectiveness of control over the implementation of proposed measures is also weak.

The evaluation of the weaknesses and strengths of the implementation of landscape
ecological documentation was carried out on the basis of a sociological survey and semi-
structured interviews. This is a time-consuming and organisationally demanding method.
It is especially difficult to correctly record answers during the interview, since 70% of
respondents did not agree to audio recording.

The advantages of this method are direct social interaction between the respondent
and the researcher, the possibility of the researcher adapting to the respondent in asking
questions with terminology that is acceptable to the respondent, the possibility of explaining
to the respondent the meaning and significance of the question asked, and an opportunity
for the researcher to penetrate deeper into the attitudes of the respondent. The method
also has certain shortcomings. One of the disadvantages is the possibility of bias or
influencing the respondent. Since the interviewer plays an active role in conducting the
interview, their personal prejudices, assumptions, or interpretations may unintentionally
shape the participants” answers. This may threaten the objectivity of the collected data.
Another restriction is the time-consuming nature of semi-structured interviews. Conducting
interviews, transcribing, and analysing data can be a lengthy process that requires a
significant amount of time and resources.
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5. Conclusions

The landscape ecological plan can be considered a crucial tool for sustainable land
use, as it regulates territorial development in each area so that it is in the greatest possible
harmony with the natural conditions of the area, and ensures stability, landscape diversity,
protection of natural resources, and environmental protection. A positive and progressive
factor of landscape ecological planning in Slovakia is that it transcends the sectoral approach
to landscape management and replaces it with integrated management based on the concept
of the landscape as a geosystem. It does not allow the development of one sector at the
expense of another. For example, intensive use of soil resources at the expense of protection
of water resources, etc., is not possible [18,47-49].

Guiding territorial development based on landscape ecological regulations is a preven-
tive tool for eliminating landscape ecological problems resulting from conflicts of interest
in the landscape and represents a basic tool for implementing effective utilisation of natural
resources. From the point of view of ensuring sustainable development of the area in real
practice, it is necessary to reflect the regulations resulting from the submitted landscape
ecological studies into individual territorial planning documentation in the conditions of
Slovakia, and to the proposal for functional and spatial development of the territory within
the framework of spatial planning documentation. It is not efficient to develop separate
landscape ecological documentation without a connection to spatial planning. For local
government representatives, this is an unnecessary complication, as they do not know
which documentation to prefer.

The landscape ecological regulations resulting from the landscape ecological docu-
mentation plan can also be a suitable tool for decision-making processes in terms of the
localisation of new human socio-economic activities in the territory, and can form a suitable
starting point for the processing of E.L. A. studies (environmental impact assessment studies
of buildings and activities). The selection of human activity in each territory must respect
all limits resulting from landscape ecological conditions of the territory planning, i.e., it
cannot be localised in areas where there is a limit or restriction for the given activity. The
spatial planning and functional use of the territory should take into account a certain time
horizon; it cannot be subject to constant alteration through frequent amendments and
modifications to spatial planning documentation. For the implementation of landscape
ecological measures, it would be desirable to provide individual territorial units with
certain financial compensation, as is in some countries, e.g., Germany, England, and the
Czech Republic, etc. Many respondents pointed out that the priority of municipalities,
given economic conditions, is not the implementation of landscape ecological measures but
economic measures, and that many environmental measures are often implemented on a
voluntary basis.
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