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Abstract

:

The integrated approach to landscape management is generally accepted, but its application is not on the desired practical level. Sectoral approaches to decision-making and planning processes still dominate. The presented paper concerns selected aspects of integrated landscape management in Slovakia. This paper reflects the present state of the long-term effort and experiences of the authors in the integration of ecological knowledge in landscape management tools. The basic methodological procedure needed to achieve this goal consists of analysis, mutual comparison, and confrontation of the existing principles and tools used in applied landscape ecology, as well as in legislation and planning practice. The landscape ecological base for the implementation of scientific achievements in landscape management consists of two methods: landscape ecological planning and ecological network planning. These two methods were implemented into the legislation and practice of nature conservation, physical/territorial planning, watershed management, land arrangement projecting, forestry planning, and flood prevention management. Such systematic landscape ecological regulations in planning practice can be considered the basis for sustainable development.
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1. Introduction


In Slovakia, considerable effort has been devoted to the implementation of integrated landscape management (ILM) and its resources since the definition of ILM in AGENDA 21 at the Rio Summit ‘92. This effort considered all aspects of ILM, including defining the issue in environmental policies, the appointment of management tools for ILM (particularly spatial planning tools), the “ecologization” of these planning tools, the application of landscape ecological studies aimed at the optimal organization and utilization of the landscape, development of methods of landscape ecological planning and methods of projecting the territorial system of ecological stability, and implementation of these methods in the legislation of the Slovak Republic.



This paper explains the problems of ILM according to the experiences of the authors over the previous three decades.



This whole process is extensive and complex. This process requires an interdisciplinary approach, integrating knowledge of natural, social, and technical sciences. Particular attention is necessary to determine the best compromise between policy, legislation, scientific definitions, and spatial planning practice.



Analysis of the complex problem circle of ILM must consider all elements of the approach. In spite of its solid scientific basis, proper legal support, and well-developed planning tools, the realization of ILM is still not on the desired level.



The main aspects of this process are as follows:



● Changes in the Landscape



Integrated landscape and resource management is an imperative concern of the current age. The need for an integrated approach is strengthened by global changes, particularly the environmental changes of the last decades. Landscape processes are of crucial importance for all these changes.



The socio-economic development of each society, related to strengthening production and residential, administrative, and cultural-societal functions, results in ever-increasing pressures on ecosystems and their individual components. Human activities change the overall landscape image. Landscape is a dynamic system that is constantly changing over time. The present landscape structure, consisting of land use and land cover, is the result of gradual changes in the original natural landscape under the influence of man [1]. The cultural landscape is a representative picture of the state and development of society [2].



● Different Characteristics of Man’s Impact on Landscape—Source of Conflicts



The effects of human activities on the landscape have different forms. They are manifested by [3]: (a) localization of man-made elements in the natural landscape—construction of buildings, power lines, etc.; (b) exploitation of large areas of the natural landscape—agriculture, forestry, etc.; (c) establishment of different functional zones in order to protect elements of the natural landscape (nature conservation areas, protected water resources, etc.) and elements of socio-economic structure (protected zones of human settlements, security zones of industrial areas and transport lines, etc.); and (d) stress factors causing landscape deterioration—heterogeneous substance production, soil degradation processes, etc.



These activities are not always conveniently located in the landscape and they do not always respect the landscape’s resources and potential. The result of inappropriate implementation of socio-economic activities is the emergence of environmental problems—the degradation of natural resources and deterioration of the environment [4,5,6,7,8].



Man’s interventions often consciously or unconsciously increase the intensity of natural processes in the landscape.



● Conflict of Interests of the Activities of Different Sectors



The negative effects of the implementation of human activities in the landscape are reflected in two aspects: (a) as the loss of natural ecosystems and increasing anthropization of the territory, as well as the depletion and decrease of natural resources. An example of inappropriate management in Slovakia is the construction of industrial areas on the most fertile soils—Peugeot, Kia, Samsung, etc.; and (b) as threatening and disrupting the quality of natural resources as a result of the influence of foreign substances, which are concomitant phenomena of human activities. The result is air pollution, contamination of the soil, contamination of river sediments, pollution of water resources, noise pollution, light effects, electromagnetic smog, increased radioactivity, etc. Consequently, the contamination is reflected by deteriorated environmental quality and a threat to human health. The construction of objects also changes the structure of the landscape and its overall image. In many cases, it also contributes to disrupting the visual quality of the environment.



The emergence of these problems is, in many respects, the consequence of the application of a sectoral approach to landscape management; in other words, the use of the territory mirrors the positions and strong influence of individual sectors [9,10]. An example of such a large-scale conflict is the case of the most fertile part of Slovakia, the region of Žitný ostrov (Rye Island): there, the highest quality soils are under intensive agricultural use, regardless of the fact that the same area is the biggest reservoir of drinking water in Central Europe, legally declared as Protected Water Area Žitný Ostrov, and, at the same time, also a legally declared nature conservation area Dunajské luhy Protected Landscape Area. The basis for solving these problems is the application of integrated management of the landscape [9,10,11,12].



● The Scientific Approach to the ILM



The main scientific question of ILM was to find out how landscape ecological knowledge can be functionally applied to the real management processes, in particular, to the decision-making and planning practice, which have jural and technical science bases. In other words, this process can be characterized as the implementation of applied landscape ecological methods to existing legal and planning tools. This interdisciplinary process was demanding and complicated. It requested the integration of deep landscape ecological knowledge and the ability to develop applied methods for the practical evaluation of the landscape system, and on the other side, theoretical and practical knowledge on the legal background of the spatial planning, as well as on the practical procedures of spatial planning and projecting.



The most concrete early result of this effort was the development and implementation of the method of landscape ecological planning (further on as LANDEP) [3,13,14,15], and the method of the projecting the territorial system of ecological stability (further on as TSES) [16,17,18,19] to Act No. 50/1976 about territorial planning and construction order, as amended in Act No. 237/2000. It was and still is a legal tool of integrative character in Slovakia (more details below).



It is worth mentioning that the term “territorial planning” (územné plánovanie in Slovak) covers a complex procedure considering the spatial organisation and functional use of the entire territory on the defined level (national, regional. communal, local) and considers the need for all relevant sectors. Therefore, the act on territorial planning is considered the most integrative legal tool in Slovakia. Territorial planning can be compared to terms such as spatial planning, physical planning, and land-use planning.



According to the aforementioned principles, the partial objectives of the presented article were to answer three basic question circles of the process of ILM:




	
how the integrated management is applied in the legislation and to the development documents in Slovakia;



	
how the representatives of municipalities perceive the integrated approach to landscape management;



	
how the scientific knowledge on the principles of ILM are transformed into the real practice of spatial planning documentation.









2. Materials and Methods


As is obvious from the introduction, the method of development of ILM is a complex process of interdisciplinary character. Within the scope of this paper, we only present the framework of procedures which play a role in the process of the implementation of ILM in Slovakia.



The basic methodological procedure to answer the questions stated in the previous section consisted of detailed analysis, mutual comparison, and confrontation of the existing principles defined by applied landscape ecology with the legally supported tools for landscape management. The following sections explain three different methodical steps of the ILM as



1) The analysis of institutional tools—legal tools and strategic development documents from the point of view of the application of ILM. This is the legal base for ILM.



2) The participatory approach to the ILM—the attitude of representatives of regional and local administration to the implementation of landscape ecological and environmental principles in development documents of municipalities and regions. This is the condition for the real implementation of ILM.



3) The development of a landscape ecological plan was implemented in the model area of the Klátovské rameno National Nature Reserve. This is an example of the expert approach to the processing of landscape ecological documentation for further use in development documents.



2.1. The Analysis of Institutional Tools for ILM—Legal Tools and Strategic Development Documents


During the development of the process of ILM, we analyzed relevant international documents as the background. These were the AGENDA 21, as a very basis for the ILM, in particular Chapter 10, and the integrative elements also relate to the IPPC Directive, NATURA 2000, the Water Framework Directive, and the INSPIRE Directive. Other important documents included the Europäische Raumordnungs Charta, the Alpine Convention, the Carpathian Convention, the Danube River Protection Convention, the European Landscape Convention, and the EU Strategy for the Danube Region. Of course, the AGENDA 2030 and its sustainable development goals (SDGs) should also have been analyzed, even though, in this document, the concept of integration was conceived in a specific way.



However, in reality, the ILM can be realized only on a national level; therefore, the main attention was paid to legal and other strategic documents in Slovakia. Several sectoral acts aimed at protecting individual components of the environment—water, soil, air, geological sources—and legislative tools for spatial planning and land consolidation act, which could have integration potential, were investigated.



Accordingly, during the process of implementation of a landscape–ecological base to legal tools in the years 1990–2010, many legal and other documents were amended by landscape ecological principles. This process also was marked as the ecologization of legal tools. The process concerned the following documents:



Acts:




	a)

	
Act No. 50/1976 Zb. on territorial planning and building order (Building Act), according to the wording of the Act of National Council of the SR (further NC SR) No. 237/2000 Z.z., as well as the wording of provisions issued during this period as Acts of NC SR No. 103/1990, No. 262/1992.




	b)

	
Act of the Slovak National Council No. 330/1991 Zb. on land consolidation, land ownership, land offices, land pool, and land associations (in the wording of later issued provisions, for instance, in wording of the Act of the SNC No. 323/1992 Zb., Acts of the NC SR No. 187/1993 Z.z., and No. 549/2004 Z.z.




	c)

	
Act of the NC SR No. 543/2002 Z.z. about nature and landscape protection in the wording of later issued provisions.




	d)

	
Act of the NC SR No. 245/2003 Z.z. about integrated prevention and control of the environmental pollution and about the amendment of certain laws in the wording of later issued provisions.




	e)

	
Act No. 364/2004 Z.z. about waters (Water Law) and about the amendment of Act of SNC No. č 372/1990 about infringements in the wording of later issued provisions.




	f)

	
Act of the NC SR No. 24/2006 Z.z. about environmental impact assessment in the wording of later issued provisions.




	g)

	
Act of the NC SR No. 3/2010 Z.z. about a national infrastructure for spatial information.




	h)

	
Act of the NC SR No. 7/2010 Z.z. about flood defence.




	i)

	
Act of the NC SR No. 326/2005 Z.z. on forests as amended.




	j)

	
Act of the NC SR No. 39/2013 Z.z. about integrated prevention and control of environmental pollution and about the amendment of certain laws.









Other strategic documents:




	a)

	
National Strategy for Biodiversity Protection;




	b)

	
Concept of Territorial Development on the level of Slovakia, and on regional and local levels;




	c)

	
Territorial planning documentation;




	d)

	
Landscape ecological documentation—landscape plans and projects of territorial system of ecological stability on regional and local levels;




	e)

	
Economic and social development strategies.









The assessment of the integration potential was based on two groups of criteria [13]: (1) the complexity of tools—how can the tools allow the consideration of all dimensions of the landscape (economic, environmental, social dimension); and the (2) intersectoral dimension of tools—the principle of supra-sectorality. This was the evaluation of whether the sectoral approach is applied only from the aspect of one sector or from the perspective of a cross-sectoral approach. The proposals of ecologization took into account the requirements of several sectors aimed at the most optimal environmental use).




2.2. The Participatory Approach to ILM—the Attitude of Representatives of Regional and Local Administrations to ILM


A positive attitude of the representatives of regional and local administrations toward the implementation of landscape ecological and environmental principles in development documents of municipalities and regions is an inevitable condition for the real implementation of ILM. As an example, the sociological survey carried out in the urban functional region of Trnava focused on finding the opinion of 28 representatives of the local government and three representatives of the regional government. The sociological survey was realized in the form of structured interviews. The interviews observed the following topics: (Q1) what environmental documentation do you know and what environmental documentation is implemented in your municipality/region? (Q2) Do you find these documentations useful? Do you use these documents in the management of the municipality/region? (Q3) Have you applied the outputs from these documentations to land-use planning documentation? What problems do you have with the application of land–ecological regulations in the area management? (Q4) What do you consider to be the biggest problems with the processing and utilization of environmental documentation?



The interviews were recorded in writing and subsequently evaluated.




2.3. The Development of a Landscape Ecological Plan in the Model Area of the Klátovské rameno National Nature Reserve


We present this case study as an example of the expert approach to processing landscape ecological documentation for further use in development documents. The study was focused on the preparation of landscape ecological materials for land-use planning documentation, in particular for the proposed functional use and spatial organization of the territory.



A brief description of the extensive process is as follows:



The study area represented an extremely geographically and biologically valuable complex. Despite the intensive cultivation and urbanization of the land (since the area belongs to the most productive agricultural area in Slovakia), many high-quality natural areas have been preserved in this region as characteristic parts of the landscape, such as forest vegetation areas with native tree species, natural water courses with original bank vegetation, parts of alluvial floodplains with original biocoenosis, marsh habitats, and alluvial forest communities [20].



Klátovské rameno was included by Act No. 287/1994 on Nature and Landscape Protection as National Nature Reserves with the highest degree of protection on an area of 306.44 ha. At the same time, the territory is a supra-regional biocentre.



Klátovské rameno National Nature Reserve is part of the Dunajské luhy Protected Landscape Area (further on PLA). PLA was declared on 1 May 1998 with a total area of 12,284 ha. The Dunajské luhy PLA forms a substantial part of the Ramsar locality Dunajské luhy. The Dunajské luhy is also an important bird area of Europe and is included in the IBA (International Bird Areas) as an internationally important area for the protection of birds at a global, regional, and subregional level. A large extent of the area is dedicated to drinking water protection and is declared as the Žitný ostrov Protected Water Zone. This area is the base for the water supply for more than 400,000 inhabitants of Western Slovakia.



The final steps of the landscape ecological plan on model area were:



1) Landscape ecological evaluation—the process of determining the suitability of landscape properties for the localization of selected social activities [14]. Evaluation is at the core of the whole decision-making process in which the demands of individual activities are confronted with landscape ecological conditions and the actual values of the landscape through limits.



There were two basic complexes of inputs to this process [21]:




	a)

	
Properties of the landscape—abiotic, biotic, socio-economic—which are represented by synthetic units—landscape ecological complexes (LECs). The LECs are the result of extensive landscape ecological analyses and syntheses. Types of LECs are defined by a combination of relevant natural and socio-economic indicators and have real spatial expression on maps. The spatial synthesis of LECs was realized by GIS applications. An example of landscape ecological complexes as basic operating units for decision-making processes is shown in Figure 1.




	b)

	
Proposed activities and land use reflect the requirements of communities.









The basis of the decision-making process is the determination of the suitability of the properties of individual LECs for the implementation of socio-economic activities. The properties of LECs play the role of restricting and limiting activities. This limit is considered as the threshold—the marginal value of the indicator (or set of indicators) of the property of an LEC for a proposed activity that ensures conflict-free land use by man. It expresses a set of conditions which create suitable conditions for individual human activities and human life on Earth without significant disruption with respect to threats to components, bonds, and processes in the landscape. Specifying limits results from the purpose of the landscape (from the abiotic, biotic, and socio-economic characteristics of the landscape), as well as from legislative regulations and standards [21,22,23].



The limits are conditioned by the characteristics of the landscape elements. They are based on the environmental assessment of these elements. Based on the nature of their action, environmental limits can be divided into the following basic groups: abiotic limits, limits resulting from the effects of natural stress factors—natural hazards and risks—limits of current landscape structure, limits resulting from nature and landscape protection, and limits resulting from anthropogenic stress factors.



Within the elaboration of the landscape ecological plan, four levels of suitability/unsuitability for the realization of socio-economic activities on a given area are usually set [24], which are marked as:



0: exclusionary values, i.e., not suitable from the environmental point of view and impossible even from a technical point of view.



L: limit values, i.e., not suitable from the landscape ecological point of view—the realization of socio-economic activity is excluded on the given LEC.



(L): conditionally suitable and limited—the given activity can be located in a given LEC, but not proposed from the landscape ecological aspect because the given activity is also possible in other LECs (e.g., forests and landscape greenery are possible in any LEC), and the given LEC is needed for the realization of more intensive use.



1, 2, 3: the implementation of socio-economic activity is appropriate in the area. The figures indicate the level of suitability (1 = best suitability).



The evaluation is processed as the “decision-making table“. An example of this is provided in Figure 2.



Limits and restrictions in the landscape do not act in isolation, but synergistically. The localization of a given human activity can be limited or restricted by one, two, or more factors. The determination of limiting and restricting factors for a given activity is based on an assessment of the functional relationship between all properties of the LEC, i.e., the abiotic, biotic, and socio-economic properties.



The results of the evaluation can be presented in very different modes. The most usual way is to present which activities are suitable and which ones are limited. Another pragmatic mode (many times requested by municipalities) is to display the overall level of limitations according to the number of activities which are limited/unlimited. An example of the expression of this result in the area of Klátovské rameno National Nature Reserve is presented in Figure 3.



2) Landscape ecological proposition—a proposal of the landscape’s optimal ecological use consisting of: (a) setting an alternative ecological selection: we define for each LEC those activities that are limited or restricted and those that can be localized. This proposal is based on the synthesis of unlimited activities from a landscape ecological point of view, but also considers management regime and specified technologies; (b) determining ecologically optimal land use—setting the most appropriate activity for each area. The resulting proposal of landscape ecologically optimal land use is confronted with an alternative ecological selection with the current landscape structure (current land use, CLS).



The following principles are used in this final selection process: (1) if the CLS element is identic with an activity which is according to our evaluation process within unlimited activities and reaches value 1 in the limit table, we leave the current use unchanged; (2) if the CLS element is within the unlimited activities and has a value of 0 in the limit table, it is necessary to reduce its intensity or it is necessary to define measures on the basis of which the activity can be realized; (3) if the CLS element in the alternative landscape design is limited, i.e., in the limit table, it has a value of L, we propose a change of the CLS and, at the same time, we propose an socio-economic activity which reached the best value, as the most suitable alternative.



At the same time, we usually respect some obvious physical and social limits of given CLS, e.g., built-up areas, transport and other technical objects, greenery, forests, waters, and permanent cultures that we do not propose to change, but we propose measures to mitigate their negative impact.



According to the typology of specified landscape ecological principles [25], landscape ecological measures are described as: (a) measures to improve ecological stability and biodiversity; (b) measures to protect natural and cultural/historical resources; and (c) measures to improve the quality and aesthetics of the environment.



All the described aspects of the landscape ecological plans are presented on maps.





3. Results


3.1. Chosen Aspects of the Institutional Tools for ILM


● Institutional tools for ILM: international level



The base for integrated landscape management was stated in Agenda 21 [26]. Chapter 10 of AGENDA 21, entitled “Integrated approach to the management of land resources”, defined the basic theses of integrated landscape management as follows:




	
All activities may take place in the same landscape, but they are in conflict; therefore, they need an integrated approach;



	
If an activity harms one component of the landscape, the other components and the overall functioning, ecological balance, and stability of the landscape are endangered. On the other hand, an optimal measure applied to protect the landscape as a whole may protect all other individual components.








AGENDA 21 was designated as the basic tool for the physical planning (Figure 4), which should be the obligatory frame and basis for all other planning processes.



These principles are still valid and they have been supported by all successive conferences of Rio Summit ´92 and other international conferences.



The European Union has made a strong effort towards the application of integrative tools for the optimal utilization of natural resources. In particular, the IPPC Directive, the NATURA 2000, and the Water Framework Directive should be mentioned in this respect. All the above-mentioned organizations were intended to be supported by the INSPIRE Directive, which enforces the integrated spatial information system as the inevitable basement of an integrated approach. Integrative character also includes the Europäische Raumordnungs Charta and regional conventions, such as the Alpine Convention, the Carpathian Convention, and the Danube River Protection Convention [27,28,29,30].



Specific attention should be paid to the European Landscape Convention of the EEC. The European Landscape Convention [31] bears a specific importance for bolstering the practical implementation of integrated landscape management. The Convention promotes the importance of landscape, its conservation, management, planning, and care across the complete decision-making process and international cooperation. By adhering to and signing the Convention, the parties commit themselves to adopt multiple particular attitudes and measures, including a clear land use policy, a systemic approach to landscape, the adoption of specific measures for the protection of different landscape types, naming the landscape identity, the introduction of public participation in the decision-making process concerning landscape, the integration of landscape into regional and settlement policies and planning, cooperation in implementation and mutual help, cooperation in international policies and programs, the delimitation and definition of proper landscape types in a party’s territory, analysis of their characteristics and the driving forces and pressure that form them and tracking the changes, and the evaluation of the delimited and defined landscape types regarding the particular assets attributed to them by the concerned parties and by the population.



According to these documents, the concept of ILM is generally recognized as the best framework for the management of natural resources, which accomplishes several environmental objectives, such as the reduction of soil degradation, the conservation of biodiversity, the preservation of water in ecosystems, flood prevention, the improvement of water quality, and the reduction of the factors accelerating climate change. It is also considered an innovative way to mitigate the size, duration, and rate of the negative effects of humans on the landscape [9], but also as a framework for the achievement of economic and social targets and even as a tool for minimising the negative impacts on communities [11,32].



However, integrated management has become a fashionable term. Specialists often use it to refer to very different procedures and activities. In agreement with the still valid theses of Agenda 21, the main principles of integrated landscape management for scientific, as well as for practical reasons, are defined as follows: (a) management is a ruling device which comprises the chain of planning–organising–controlling, which harmonizes the demands of different sectors with respect to sustainable development; (b) accordingly, integrated management is not a concrete physical activity that is executed, e.g., in watersheds, nature conservation areas, forestry, agriculture, etc. These, of course, may finally lead to the expected effects, but they are just physical, sectorial works, whereas management is policy, which forces the subjects to provide such works [33].



The present trends of sustainable development are also determined by other integrative principles such as (a) partnership and supra-sectorial approach as a principle of cooperation between individual sectors and industries. This is the economic precondition of ILM announced at the Rio+10 World Summit of Sustainable Development in Johannesburg in 2002, as well as in the UN AGENDA 2030 from 2015. One of the most stated principles in the SDGs is that everything should be inclusive. (b) Supra-regionality is the spatial-political precondition of ILM, and (c) landscape ecological complexity, as the principle of scientific/professional integration, the principle of the integrated approach towards natural resources. This is the natural-scientific precondition of ILM.



● Institutional Tools for Integrated Landscape Management in Slovakia



The long-term experiences with the implementation of the LANDEP and TSES methods allow us to state that key necessities for ILM are to define the existing tools or develop new tools such as (a) spatial—not sectorial—planning defined by law, aimed at the optimal organization and utilization of landscape, (b) the procedure of landscape ecological planning as the scientific background basis for legally adjusted spatial planning and as the tool for ecologically optimal organization and utilization of the territory, (c) an integrated spatial—not sectorial—information system.



Evidently, ILM is not—and probably never will be—one single tool, but a logically arranged, harmonized system of different tools based on the abovementioned spatial planning. This system should be prescribed by law.



This was the case in Slovakia, where integrated landscape management was defined in Act No. 7/2010 on Flood Prevention. The § 9, section 1 reads as follows: “...both the plan of the flood risk management and the watershed management plan shall be coordinated with all the land arrangement projects, territorial plans and forest management plans. They all together will constitute the tool of integrated landscape management on the whole territory of the watershed.”



The wording of this provision has slightly changed since, but its essence is still valid.



According to the content, the legal position, as well as the position in the integrating process, the existing legal tools can be classified into four groups [19,33,34] as follows:



a) The informational base for integrated landscape management.



This should serve as the unified information base for all activities in the territory. The legal bases of this tool are:




	
Act No. 3/2010 on the national infrastructure for spatial information



	
the definition of the landscape ecological base for integrated management in Act No. 7/2010 on flood prevention








b) The landscape ecological and physical (spatial, territorial) frame for integrated landscape management.



These tools ensure the transfer of the properly processed and interpreted landscape ecological documentation produced by the TSES and the LANDEP, which are legally confirmed obligatory parts of territorial planning. Their main outputs are ecological limits and regulations, ecological networks, and the proposal for the ecologically optimal organization and utilization of the landscape.



The territorial plan in Slovakia is legally defined as a base for all other spatial planning tools. Therefore, this corresponds with the provisions of AGENDA 21 which stated that the physical plan should be the “frame and base for all other sectoral plans”. The legal base of these tools is:



● Act No. 50/1976 on territorial planning and building order (Building Act) (according to amendment Act No. 237/2000).



The LANDEP and the TSES are defined in the same act as obligatory regulations. The TSES is basically defined in Act No. 543/2002 on Nature and Landscape Conservation, but also in all sector-bound planning laws. The key provisions in the above-mentioned acts are the definition of the landscape as the geosystem and the definition of the properties of the landscape elements as the regulations, which exclude, limit, or support the execution of activities in a certain area.



● Act No. 330/1991 on land consolidation, settlement of land ownership, land offices, land pool, and land associations (in the wording of provisions issued later, for instance in Act 549/2004).



An obligatory part of land consolidation is also the territorial system of ecological stability. Elements of the territorial system of ecological stability and significant landscape features are considered as common facilities within land consolidation. Also included in the TSES [18] are “ecostabilization measures”, especially on agricultural land, which must be respected in land consolidation [35,36].



c) Tools of sectorial planning and management.



These are the executive tools for the concrete planning and projecting of the landscape. In an ideal case, these tools would achieve the ecological and integrating principles in the concrete territory. The following acts and legal provisions belong to this group:




	
The Nature and Landscape Conservation, executed according to Act No. 543/2002



	
Land arrangement and consolidation projecting, executed according to Act No. 330/1991



	
Forestry planning, executed according to Act No. 326/2005



	
Water planning and watershed management, executed according to Act No. 364/2004



	
Flood-protection management, executed according to Act No. 7/2010.








d) The tools for the control, assessment, and regulation of the environmental impact.



These tools are not for direct management of the landscape, but they control and assess the impact of spatial activities of the sectors; therefore, we can consider them as important tools for the regulation of such activities. The following acts and legal provisions belong to this group:




	
Integrated Prevention and Pollution Control, executed according to Act No. 39/2013,



	
Environmental Impact Assessment (EIA) and Strategic Environmental Assessment, (SEA) executed according to Act No. 24/2006.








e) Other strategic development documents.



The principles of integrated management should also be taken into account by other strategic documents. Among them, the plan of social and economic development of communities, as well as the documents of local AGENDA 21 can be mentioned. Although these documents should be based on all three pillars of sustainable development (social, economic, and environmental), as these are all evaluated separately, their synthesis is lacking. The implementation of landscape ecological plans and a territorial system of ecological stability in these documents is on varying levels, depending on the individual knowledge of the providers.



A specific integrating element for all the above listed tools is the Territorial System of Ecological Stability (TSES)—the system of ecological network of the biocentres, biocorridors, interactive elements, and the ecostabilizing measures [17,18,36,37].



These documents play important roles in each of the above-mentioned documents.




3.2. The Attitude of Representatives of Regional and Local Administrations to ILM—A Participatory Approach to ILM


In this section, we present the problems of implementation of principles of integrated management in real practice on the municipal level based on the results of a goal-oriented sociological survey. The main aspects of this survey were as follows:



Despite the undeniably important role played by landscape ecological principles in spatial planning processes and sectoral documentation aimed at integrated management, the implementation of landscape ecological documentation in practice has been met with great displeasure. The main causes of the problems of their application are:



a) Misunderstanding of the importance of landscape ecological documentation within spatial planning processes by the procurer (mainly the local government).



The procurers did not sufficiently understand the importance of integrated management as a tool for optimal utilization of land potential. At the same time, the integrated approach can eliminate the existing environmental harms and will prevent new environmental problems, as well as natural hazards and threats such as floods, erosion-accumulation processes, landslides, etc. As may be seen from interviews with local government representatives, many mayors consider that environmental documentation hinders the development of their town or village.



b) Complexity of the methodological procedure for the processing of landscape ecological documentations.



The recommended methodology of the landscape ecology plan by the Ministry of Environment of the Slovak Republic [21] and the methodology of TSES [18] are based on the methodology of landscape ecological planning (LANDEP) [14]. This is an open system of a set of consequent steps, modifiable on the basis of territory specificity, scale of processing, time horizon of the processing of the task, etc. It should be recalled that modifying individual steps requires professional experience and cannot be passed on to persons who are not familiar with the basic principles of landscape ecological planning methodology or have no experience with similar landscape ecological methods.



c) Lack of specialists for documentation processing.



The processing of documents requires experience with integrated management methods. There is a need for deep knowledge of the relationships and processes in the landscape. Unfortunately, the most common case is that the whole landscape–ecological documentation is limited to mapping the land use/land cover (often to a very simply level) and identifying the “green areas” as the TSES elements. The elaboration of quality documentation requires an interdisciplinary team of specialists; however, such teams are currently very scarce.



d) Lack of experience with the processing of landscape ecological studies.



Despite the legislative anchoring of the need to implement the principles of integrated management with appropriate landscape ecological documentation, this is rarely seen in practice.



e) Low promotion and poor explanation of the reasons of landscape ecological documentation.



The problem is the lack of awareness of the requirements for processing quality documentation. Due to the lack of "positive" examples, there is an absence of possibility for comparison. Similarly, the competent authority for landscape ecological plans (until 2003—MoE SR, currently the Ministry of Transport and Construction of the Slovak Republic, and the Ministry of Agriculture for TSES projects) paid little attention to promoting landscape ecology studies. There is also a deficiency in professional qualifications, as they are not required for the processing of the LEP, which often leads to the fact that the landscape plan is not processed by experts in the field.



f) Low effectiveness of quality control of documentation processing and of the incorporation of results into the next stages.



A significant problem of processing a quality document is the low effectiveness of its control. The status of the documents only as a “recommendation” causes them to be ignored. This is also due to the fact that contracting authorities often do not have a consistent understanding of the significance of studies and thus do not require them to be processed in a good quality.



g) Insufficient application of landscape ecological regulations to spatial and sectoral policies.



Act No. 50/1976 on territorial planning and building order (Building Act), as amended in Act No. 237/2000, defined a landscape ecological plan as an essential and obligatory part of surveys and analyses. The mentioned Act defined the ecologically optimal spatial organization and functional utilization as a comprehensive process of mutual reconciliation of spatial requirements of economic and other human activities with the landscape ecological conditions of the territory resulting from the landscape structure. The processing of landscape ecological documentation as a separate document is self-serving and meaningless. From the point of view of landscape ecological optimization, it is necessary to respect and reflect landscape ecological regulations in the binding regulations of spatial development of the territory. Otherwise, the processing of landscape ecological documentation becomes irrelevant. Unfortunately, this is often the real case, which does not meet the requirement of ILM.



h) Refusal and underestimation of landscape ecological documentation by territorial planning and land consolidation projects.



The processing of the documentation of territorial planning has a long-term tradition in Slovakia. There is a lack of willingness to change already established procedures by projectants. Therefore, the processing of landscape ecological documentation is well-liked, as this process increases the complexity of the proposals of spatial organization and the functional utilization of the territory, if compared to the classical processing of the documentation. The spatial planning projectants consider landscape ecological studies to be a "dire obligation".




3.3. Landscape Ecological Plan in the Model Area of the Klátovské rameno National Nature Reserve


This case study is an example of the expert approach to processing landscape ecological documentation for further use in different development documents.



The methodologies of the TSES and LANDEP were applied to the territory of the Klátovské rameno National Nature Reserve. The result is the proposal of ecological optimum land use, also taking into account sectoral demands and current land use. Therefore, we can state that the procedure responds to the principles of ILM. The results are displayed in Figure 5.



The most significant aspects of the landscape ecological proposition were as follows:



a) Changes as compared to the current land use:




	
Increasing the share of protective forests with extensive management in order to protect ecological network elements—biocentres and biocorridors.



	
Increasing the share of linear and areal nonforest vegetation, which, in many cases, create the base for local biocentres and biocorridors, such as waterside vegetation, ecostabilizing vegetation, groves, and increasing the share of protective vegetation in the vicinity of industrial buildings, transport lines, as well as vegetation creating biocorridors and windbreaks.



	
Increase of the proportion of the vegetation in residential areas, especially park vegetation, which will contribute to the improvement of the coefficient of ecological stability in individual municipalities of the region.



	
Proposal for a new land parcelling—reduction of arable land parcel size, preference for small-scale parcels, fragmentation of the arable land.



	
Proposal for a change in the management of the agricultural land fund: specific measures were proposed with regard to the protection of soil and water resources and with regard to the needs of nature protection, as well as measures for the proper exploitation of contaminated soils.



	
Proposal to change or suspend intensive cultivation of the agricultural land in the immediate vicinity of the flows and river arms nearer to the waterside than 30 m, and consequently the conversion of this area to permanent grassland, which should be regularly cut. Another possibility is the afforestation of the area with native tree species or a combination of grassland and afforestation.








b) Measures to regulate land use and cultivation:




	
Proposal for regulation of agrochemicals near the watersides and in other areas with intensive percolation. We proposed to completely exclude the use of inorganic and liquid organic fertilizers and we recommended biological forms of farming, e.g., green fertilization.



	
Proposal for the renewal of forest management plans (FMP) due to forestry activities. The FMP should prescribe the mode of timber harvesting, other removals of woods, landscaping, and restricting the spread of invasive plant species in protected areas. We recommend ensuring indirect recovery by restoring the composition of species with predominant, even 100% representation of the gray poplar (Populus canescens). Furthermore, we recommend that the forest status of legally defined “productive” forests should be transferred to the status of “special purpose” forests.



	
Removal of auxiliary plant species by regular and controlled cutting, which contributes to the preservation of native habitats.



	
Maintenance of old tree vegetation (head willows) in order to preserve the suitable trophic and topical conditions for animals that are bound to them (invertebrates, cavity nesting animals, some species of mammals, fungi).



	
Regular mowing of grassland is essential in order to preserve their character as a nesting site for aquatic and wetland birds.



	
Management of littoral vegetation: regular mowing of shores (reeds and bulrushes) on adjacent land.



	
Grazing and combined grazing with mowing in meadows to maintain the character of these habitats.








c) Measures concerning the protection of water resources:




	
Measures to prevent shore abrasion by planting at least a 10 m wide strip of woody vegetation composed of indigenous species characteristic of the site.



	
Proposal to eliminate the impact of stress factors on groundwater. A thorough review of the impact of industrial and agricultural operations is necessary. This includes regulation of the concentration of livestock production, improvement of the farmyards whose technical conditions do not adhere to hygiene principles, completion of silage pits and unpaved field fertilizer storages, and regulation of the use of agrochemicals.



	
In addition, it is necessary to investigate the impact of landfills on groundwater, to eliminate illegal dumps, to ensure the regular collection of municipal waste, and to prevent the establishment of unorganized landfills.



	
It is also necessary to prevent groundwater degradation by leakage from nonwatertight cesspits, to ensure the construction of a public sewerage system connected to the sewage tank, and to review the current state of the sewerage system in the area.



	
Further proposals concern the regulation of the use of water areas with regard to the needs of nature protection and the need to protect the soil fund.



	
The above-listed landscape ecological regulations resulting from the landscape plan are prepared to be incorporated into the respective sections of the land use plans.










4. Discussion


The principles of ILM were described in different publications [38,39,40,41,42,43,44,45]. All the authors underlined that ILM must be based on interdisciplinary, complex, and balanced research in three areas: environmental, social, and economic [46]. A special effort should be made in research of the interconnections and interrelations between these particular spheres.



The results of the long-term works and experiences on the topic of ILM briefly introduced in Section 3.1 confirmed several basic issues, such as



1) The importance of the acceptance of principles defined in both the international and national documents.



Basically, the synthesis of knowledge given in different policy documents on the development of ILM confirmed the necessity to respect the following principles (Figure 6):



Principle of supra-regionality: For successful implementation, it is necessary to ensure regional cooperation. Natural units must be preferred to administrative units, as ecological or stress phenomena and processes do not respect administrative boundaries; rather, they depend on natural conditions such as relief, climate, land use, etc. Implementation of the EU Water Framework Directive concerns the management of river basins on their entire territory within its natural watershed’s hydrological units. Precisely, the space and position of the watersheds are the represent the integrity of individual natural resources in a given territory.



Supra-sectorial principle: The environmental principles must be respected by all industries and sectors. Preference for economic development at the cost of environmental and social factors is inadmissible in the light of sustainability principles. Moreover, landscape ecological methods should accept the needs of the development of sectors and municipalities. The harmonization of these different needs is one of the key goals of ILM. All the problems in the landscape are interlinked; for instance, changes in land use considerably influence biodiversity and ecological stability, pollution requires investments into the mitigation of the resulting damage and the implementation of new technologies, and negative environmental impacts are often connected with social problems, including unemployment, an increase of negative socio-pathological phenomena, etc.



Principle of landscape ecological complexity: The optimum organization and use of a territory must be considered in the light of a complete set of properties of the geosystem. This optimization is based exactly on the confrontation of conditions provided by the geosystem with the requirements of society. Therefore, the geosystem approach in a certain space must be applied [10].



Principle of coordination and participation: All the possible actors and stakeholders must be invited to participate in the preparation and implementation of the management plans. Only such cooperation can ensure success. The importance of involving stakeholders in decision-making processes has been stressed by various authors [47,48,49,50,51].



The success of the ILM depends on the mode of their implementation in the international and national legal system. As shown in the previous sections, in Slovakia, all the above-mentioned principles are sufficiently declared in several Acts. The most integrative Act No. 50/1976 on territorial planning and building order, in the reading of amendment Act No. 237/2000 on territorial planning, defined the object of planning as a geosystem, as well as the ecologically optimum organisation and utilisation of the landscape, which, in practice, fills up the content of the landscape ecological plan. Nevertheless, the integrated approach in concrete plans remained in theory without being projected into a concrete objective. This is still a problem.



2) The importance of the participation of stakeholders



The survey oriented to the assessment of the real need and acceptance of the ILM by real customers and beneficiaries of ILM—the regions and municipalities—as introduced in Section 3.2, clearly demonstrates that in reality, there are plenty of problems with the understanding, the adoption, and real application of different planning documentations, especially documentations concerning landscape ecological issues. There is still a lot to resolve; even the seemingly most simple questions of the relation between beneficiaries, stakeholders, and plans.



3) The landscape ecological base of ILM



The scientific landscape ecological base of ILM in Slovakia is well developed. Two methods have been approved by practice and applied almost by routine, namely landscape ecological planning [14] and the method of projecting the ecological networks, named the territorial system of ecological stability [18,52]. These are based on the geosystem approach that allows their modification for varying purposes [10,12,33,53].



These two methods have been implemented into legislation and practice in the spheres of nature conservation, physical/territorial planning, watershed management, land arrangement projecting, forestry planning, and flood prevention. These methods are aimed at the harmonization of the localization and functioning of all requested human activities with the natural, socio-economic, and cultural/historical potential of a given region [4,5,7,20,54,55,56,57,58,59,60,61,62].



The landscape ecological plan, as an integrated landscape assessment tool, can be seen as a decisive tool for sustainable land use as it regulates development in a given territory according to the natural conditions. It ensures ecological stability, landscape diversity, and the protection of natural resources and environment. At the same time, it is a preventive tool for the elimination of landscape ecological problems arising from conflicts of interests in the landscape and represents a basic tool for the implementation of sustainable development in real practice.



The results of the long-term experiences with application of these methods, as well as the example presented in Section 3.3, show that these methods are able to produce scientifically based and practically applicable results.



These results, as shown in Section 3.3, concern the optimum spatial organization of the landscape, changes in land-use, and measures to protect nature, natural resources, and the environment [63].



They can serve also as a scientific base for newly developed and broadly requested concepts of ecosystem services [8,13,64,65,66,67,68].




5. Conclusions


Integrated landscape management can be considered an essential tool for sustainable land use. As demonstrated from the results of this study, ILM is not—and probably never will be—one single tool, but a logically arranged harmonized system of different tools based on a chosen or specially developed spatial planning tool in the sense of Chapter 10 of Agenda 21. This system should be prescribed by the law. Most countries use several necessary planning tools; however, their real systematic integration is rare. Therefore, the complex procedure of harmonizing the demands of all the sectors towards the landscape requires an extraordinary effort and the consensus of stakeholders on different hierarchical levels.



Of particular interest from our perspective are the following aspects of ILM:




	
The goal of ILM should be the ecologically optimal organization, utilization, and protection of the landscape (land resources) that harmonizes the spatial requirements of all human activities with conditions of the territory provided by the landscape structure. The decisions on land use from the point of view of one sector without taking into account the needs of other sectors, and, in particular, the necessity of the protection of natural resources, are not eligible.



	
The decision-making process must consider all the characteristics of the landscape in the entire territory. Therefore, the ecologically optimal organization, utilization, and protection of the landscape must be based on complex systematic research of the landscape. The basic optimal operational units for the evaluation of the potential use should be the landscape ecological complexes (types of landscape), defined according to the properties of the components of the landscape. The landscape ecological conditions should be accepted as limits and regulations in spatial planning, as well as in the sectoral plans and documentations.



	
Methods for implementation of scientific ILM into physical planning (in Slovakia, named territorial planning), as well as into sectoral planning tools, should be permanently innovated [63].








A landscape ecological plan as an integrated regulative tool for regional development also fulfils a preventive function for the elimination of environmental problems arising from conflicts of interests in the landscape and represents a basic tool for the implementation of sustainable development in real practice.



Despite the great progress Slovakia has made in the process of implementing landscape ecological knowledge into land-use planning documentation, especially towards their implementation of the legislation, a number of problems in practice still need to be solved. It is necessary to unify diverse landscape ecological documentation (projects of the territorial system of ecological stability, strategies of sustainable development, documentation of nature conservation and biodiversity protection, etc.) and to create one binding comprehensive landscape ecological documentation. From our point of view, the developed methods of landscape planning could serve as the most optimal solution, since they integrate all the aforementioned principles and are defined in legal acts. Many diverse documentations and new concepts emerging at any time are confusing for environmental policy makers and planners. The development of a pragmatic methodological manual for the mode of the transfer of landscape ecological regulations into sectoral policies and spatial planning processes is inevitable. Finally, the whole above-described procedure should be executed by properly qualified persons. Therefore, proper education is an indispensable precondition of ILM because only an educated and well-informed community will be prepared to apply all the measures and recommendations in everyday practice.
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Figure 1. Landscape ecological complexes in the area of interest—cutout of the Klátovské rameno National Nature Reserve. The numerical code shows the values of the properties of the landscape ecological complexes (LECs) in a given territory. 
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Figure 2. Functional values of indicators for selected activities (cutout)—the suitability/unsuitability of the values of LEC properties for socio-economic activities. 
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Figure 3. Map with the number of unlimited activities for landscape ecological complexes (LEC). 
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Figure 4. Basic principles of integrating the approach for the management of land resources according to Agenda 21. 
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Figure 5. Ecologically optimal land use. 






Figure 5. Ecologically optimal land use.



[image: Sustainability 11 04554 g005]







[image: Sustainability 11 04554 g006 550]





Figure 6. Principles of integrated landscape management. 
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