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Abstract: 

Recently, ecological-landscape systems have garnered significant attention as 

important subjects of research in the fields of ecology and natural resource 

management. This article examines the fundamental concepts of ecological-landscape 

systems, research methods, and approaches to sustainable development based on the 

preservation of biodiversity and ecosystem services.   
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Introduction: 

Ecological-landscape systems are complex formations where natural components 

(soils, water, plants, and animals) interact with anthropogenic factors. These systems 

play a key role in maintaining ecological balance and providing essential resources for 

human activities.   

1. Concepts of Ecological-Landscape Systems: 

1.1. Definition and Structure of Ecological-Landscape Systems. 

1.2. The Interrelationship between Ecology and Landscape Planning.  

1.3. The Concept of Landscape Ecology and Its Importance in Ecosystem Research. 

1.4. The Need for Integration of Ecological Approaches in Urban Planning.  

 

1. Concepts of Ecological-Landscape Systems 

1.1. Definition and Structure of Ecological-Landscape Systems. 

Ecological-Landscape Systems (ELS) represent complex structures that integrate 

ecosystem components (biotic and abiotic) with landscape phenomena, creating an 

integrated network of interactions. ELS can be defined as a collection of ecosystems 

situated within a specific spatial-temporal context, focusing on their functional and 

structural elements. 
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Structurally, ecological-landscape systems can be represented at several levels: 

- Landscape Level: This includes diverse ecosystems such as forests, water bodies, and 

agricultural lands, each with its unique characteristics and functions. 

- Internal Level: This involves individual ecosystems, each consisting of populations 

of organisms, their interactions, and abiotic factors. 

- Cosmic Level: This considers the influence of global processes, such as climate 

change, on microscale (e.g., individual ecosystems) and macroscale (e.g., areas or 

regions). 

 

1.2. The Relationship between Ecology and Landscape Planning 

Landscape planning is the process of developing the spatial organization of landscapes 

to ensure their sustainable use and conservation. The primary goal of landscape 

planning is to create a harmonious interaction between humans and nature, which 

requires a deep understanding of ecosystems and their functions. 

The connection between ecology and landscape planning lies in the fact that ecological 

principles serve as a foundation for decision-making. Landscape planning must take 

into account not only the current characteristics of ecosystems but also their 

dynamics, including aspects such as biomass, energy and material flows, and the 

impact of anthropogenic activities (construction, agriculture, etc.) on ecosystems. 

For instance, when designing new areas, it is essential to consider corridors for the 

migration of wild animals, protective zones for the conservation of rare and 

endangered plant and animal species, as well as mechanisms for ecosystem 

restoration. Effective planning contributes to the creation of sustainable and self-

sustaining landscapes that simultaneously meet human needs and support 

biodiversity. 

 

1.3. The Concept of Landscape Ecology and Its Importance in Ecosystem 

Research 

Landscape ecology, as a scientific discipline, studies the distribution and organization 

of ecosystems in space and time, as well as the interactions between them. This field 

focuses on the analysis of landscape structure, its components, and connections, 

allowing us to understand how changes in one part of the system affect other parts 

and the entire ecosystem as a whole. 
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Figure 1.  Development Categories. Image © Stoss Landscape Urbanism [5] 

 

The significance of landscape ecology in ecosystem research is multifaceted: 

- Understanding Ecosystem Dynamics: Landscape ecology provides theoretical and 

practical approaches for analyzing structural and functional changes in ecosystems 

influenced by both natural factors and anthropogenic activities. 

- Sustainable Resource Management: Through concepts such as "ecological corridors" 

and "landscape mosaics," landscape ecology aids in the development of effective 

strategies for managing natural resources. 

- Impact Assessment of Changes Landscape ecology enables the modeling of possible 

scenarios of change, including the impacts of climate change, which is critical for 

predicting consequences and adapting to them. 

- Biodiversity Conservation: It facilitates the identification of key areas for protection 

and the determination of effective measures for conserving biodiversity in the context 

of diminishing natural areas. 

In conclusion, ecological-landscape systems, in their definition, structure, and 

practical application, represent an integral part of sustainable natural resource 

management and environmental protection. 

 

1.4. The Necessity of Integrating Ecological Approaches into Urban 

Planning 

In recent decades, the issues of sustainable development and environmental 

protection have become important aspects of urban planning. Sustainable urban 

development involves creating an urban environment capable of effectively utilizing 
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resource potential while considering ecological, economic, and social factors. The 

integration of ecological approaches into the planning process has numerous reasons 

and consequences. 

Modern cities face a multitude of environmental problems, such as air and water 

pollution, waste management, climate change, and loss of biodiversity. As a result of 

urbanization, natural resources are depleting, necessitating new solutions to ensure 

sustainable development. Integrating ecological approaches into urban planning can 

help effectively address these challenges by: 

- Reducing pollution levels: Implementing green technologies and sustainable 

materials, improving the energy efficiency of buildings. 

- Managing water resources: Creating storm water management systems and greening 

urban areas to enhance water quality and availability. 

- Preserving biodiversity: Designing green corridors and protected zones to safeguard 

natural ecosystems within urban environments. 

 

1.4.2. Economic Advantages 

The integration of ecological approaches into urban planning can lead to economic 

benefits: 

- Reduction in energy consumption costs: Through the use of renewable energy 

sources and modern technologies, such as solar panels or geothermal heating. 

- Increase in property values: Developments that meet high environmental standards 

attract higher prices and demand in the housing market. 

- Creation of new jobs: The development of the "green economy" sector through the 

establishment of jobs related to environmental enhancement and protection. 

 

1.4.3. Social Aspects 

Social factors also play an important role in the need for ecological integration:   

- Improving Quality of Life: Projects that take ecology into account create a healthier 

and more comfortable urban environment. For example, increasing green spaces 

improves air quality and creates opportunities for an active lifestyle.   

- Community Participation: Engaging citizens in the planning and management 

processes of urban areas fosters the development of more sustainable solutions that 

consider the interests of city residents.   

- Education and Awareness: Implementing initiatives related to eco-planning 

promotes environmental literacy and responsibility among the population.   
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1.4.4. Political and Legislative Aspects  

The necessity of integrating ecological approaches is also supported by a broad 

political and legislative framework:   

- Global Agreements: Agreements such as the Paris Climate Accord require countries 

to take measures to reduce greenhouse gas emissions and adapt to climate change, 

which entails revising urban planning regulations.   

- National Strategies: Many countries are developing sustainable development 

strategies that emphasize the integration of sustainable approaches into urban 

planning.   

- Local Initiatives: Municipalities increasingly adopt environmental standards and 

regulations aimed at minimizing negative impacts on the environment.   

 

Conclusion: 

Ecological-landscape systems are an important subject of scientific research that can 

contribute to a deeper understanding of the processes occurring in nature and provide 

for more effective management of natural resources. The sustainable development of 

these systems is only possible through a comprehensive approach, the integration of 

science and practice, and the active participation of all stakeholders. Integrating 

ecological approaches into urban planning is a necessary step toward achieving 

sustainable urban development. It helps address environmental, economic, and social 

issues, enhances quality of life, and creates a safer, healthier, and more sustainable 

urban environment. The implementation of such approaches requires a collaborative 

effort from all stakeholders, including government entities, businesses, and the public, 

to ensure the successful transformation of modern cities in line with the principles of 

sustainable development. 
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