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The expansion of urban areas and suburbs significantly affects the nature and well-
being of the population, provoking problems such as deteriorating air quality, the formation
of urban thermal islands and difficulties in managing water resources. The concept of multi-
functional landscaping is becoming an important tool combining environmental, social and
medical aspects.
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Within the framework of this study the aim was to identify promising sites
for three types of blue-green infrastructure (BGI): biohazards, infiltration
trenches and landscaped bus stops. Using remote sensing data, geographic
information systems (GIS) and spatial modeling, the researchers developed
primary maps 1identifying suitable areas in Olsztyn (Poland) for the
implementation of BGI.

The models included an analysis of the city's surface heat island (SUHI)
and a demographic assessment describing the age structure of the population.
An integrated approach made it possible to create a highly accurate map with a
detail of up to 1 meter, providing an accurate representation of geographical
features and infrastructure elements necessary for effective planning.

Blue-green infrastructure is seen as a key measure to strengthen ecosystem
sustainability, improve the quality of the urban environment and improve
public health.

The integration of blue-green infrastructure (BGI) into the urban
environment is seen as an important strategy to reduce the effects of temperature
increases associated with climate change and improve public health. Research
confirms the effectiveness of BGI using natural solutions (Nature-Based
Solutions, NBS), which harmoniously combine aquatic and natural elements
such as bio-settling tanks, infiltration ditches and landscaped bus stops.

Main features and benefits of blue-green infrastructure (BGI) are vital for
enhancing urban resilience and ecological health. First, BGI plays a key role in
water management by promoting water retention, purification, and reuse, which
helps to reduce the risk of flooding and ensure long-term environmental
sustainability. This is achieved through various elements like green roofs, bio-
swales, and infiltration ditches that manage stormwater effectively. Second,
temperature reduction is another significant benefit, as green spaces and water
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elements help counteract urban heat islands by regulating the air temperature,
thus mitigating the impacts of extreme heat in cities. Lastly, BGI fosters
ecological balance by creating habitats for a diverse range of plants and animals,
improving urban biodiversity, and promoting ecological continuity by
connecting fragmented natural areas. These three features of BGI not only
address environmental challenges but also contribute to creating healthier and
more sustainable urban spaces.

Social and aesthetic effects: these elements enhance the visual appeal of
territories, promote environmental education and improve the quality of life
of citizens.

Mental and Physical health: BGI has been found to have a positive effect on
the well-being of the population, reduces stress levels and improves mental health.

When designing using spatial solutions based on the characteristics of a
particular territory, BGI allows to create systems that enhance each other by
providing integrated ecosystem services. This makes BGI a key tool for
adapting cities to climate change and increasing their resilience.

The technology under discussion provides efficient collection, storage and
processing of spatial data, which allows analysis and research of this data to
create accurate and reliable information related to specific geographical points.
Some studies consider the use of GIS platforms to determine the current blue-
green infrastructure (BGI) and assess its sufficiency to ensure optimal living
conditions for the population, as well as compliance with these elements with
current regulatory requirements.

According to the literature there are several difficulties in measuring the
quality of life due to the variety of approaches to interpreting this concept and
the lack of a uniform definition. In this context it is assumed that the quality of
life can be defined as a combination of objective and subjective indicators
covering various aspects of life, such as personal autonomy and individual
preferences, along with real assessments. This suggests that the statistical
measurement of the quality of life should consider its multifaceted nature,
including not only objective living conditions (material conditions, health,
education, etc.), but also the subjective perception of human well-being.

Thus, blue-green infrastructure (BGI) has an impact on both objective
improvements in living conditions and the subjective perception of well-being.
This holistic approach to implementing BGI is an important element in
improving the quality of life by creating a healthier, more sustainable and
comfortable environment for urban residents.

Research also shows that GIS tools play a key role in identifying areas that
need further development to increase sustainability and effectively select
components of blue-green infrastructure. In addition, important attention is paid
to the use of remote sensing data to analyze changes in land cover, which is
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especially important in the context of a rapid urbanization process. An important
trend follows from these studies — automation of analysis and the ability to work
with large geographical areas, which also supports the purpose of this study.
Geospatial analysis performed using GIS allows you to accurately identify
changes and processes occurring in dynamic suburban areas.

The analysis of the implementation of blue-green infrastructure (BGI)
plays a key role in urban planning, helping to integrate nature-based solutions
into the urban environment. Such solutions can serve as both an alternative and
an addition to traditional engineering systems aimed at sustainable
development, improving the quality of life and protecting the environment. The
importance of these technologies is enhanced by the need for effective land
management, which is the basis for sustainable development of both urban and
rural areas.

BGI offers critical ecosystem services such as cooling and insulation, CO2
absorption, use of low-carbon materials, and support for the Sustainable
Development Goals (SDGs), including improving urban biodiversity and
ecosystem continuity in the urban environment. These measures contribute to
the fight against climate change and enhance the adaptive capabilities of urban
infrastructure, as well as contribute to solving problems of water and
thermal comfort.

Determining the BGI components that are most suitable for different types
of urban areas is an important step to achieve maximum efficiency. Some
elements of BGI, such as irrigation and shading systems, can synergistically
improve the ecological and thermal condition of the city. The placement of these
elements in the complex helps to reduce overheating of urban areas, prevent
flooding and improve the water balance by filtering and absorbing water. In
addition, the appropriate vegetation significantly improves the aesthetic
characteristics of the city, making it more attractive and comfortable to live in.

The integration of these elements requires consideration of environmental
objectives, accessibility of space and climatic conditions, which contributes to the
creation of sustainable, functional and environmentally healthy urban spaces.

The integration of various cartographic models using data on the location
of blue-green infrastructure (BGI) components makes it possible to effectively
consider factors such as temperature, age structure of the population and
geospatial parameters, which may exclude certain areas for the implementation
of these components. The main purpose of this approach is to identify optimal
locations for BGI, which contributes to improving living conditions and
reducing the negative impact of high temperatures in cities. An important aspect
of this process is to consider local climatic and geographical features, such as
the need for cooling and humidification in hot and dry regions or the role of
vertical landscaping in an urban microclimate with a high solar load.
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Mapping models can identify which BGI elements will be most effective
in different climatic and urban contexts. This allows not only to increase thermal
and environmental comfort, but also to minimize the risks associated with high
temperatures, such as hyperthermia and dehydration in vulnerable segments of
the population, especially the elderly. The social and cultural context should
also be considered, as the use and maintenance of green areas can vary greatly
from country to country. Economic factors, such as the availability of finance,
also play a significant role in the implementation and maintenance of BGI,
determining the scale and quality of implemented solutions.

Thus, cartographic models integrating a variety of data allow urban
planners to make informed decisions to create sustainable and healthy urban
spaces, efficiently allocating resources and minimizing risks to public health.
The adaptation of these models to the specific conditions of different cities
emphasizes the versatility and practical value of the developed tools for
improving the quality of life in the face of climate change.
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