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Abstract. The article examines the relevance of strategy and blue infrastructure: which is a
successfully proven tool for ensuring environmental, economic and social benefits through
natural solutions.

The rapid urbanization of the territory made us look at a significantly new approach to
understanding the urban design of new infrastructure facilities, thus it became necessary to
introduce green and blue infrastructure into the canvas of the rural and urban environment based
on the preservation and restoration of natural and artificial (human-created natural) zones that are
likely to disappear. The green element structure plan that is formed can play an important role in
protecting the existing open space and providing new green and blue infrastructure to serve the
new development of the urbanized area. Site planning should likewise ensure that developments
are properly located and designed to protect and enhance the natural features of the design site
and the local landscape character.

A highly urbanized environment negatively affects the well-being of people, causing
fatigue and nervous system disorders. To improve the sanitary condition of cities, workers'
settlements and rural settlements, it is necessary to carry out large-scale work to increase the
areas of green spaces - gardens, parks, squares, boulevards, protective green areas and forest
parks, especially on reclaimed lands.

With the help of the studied literature, the potential role and importance of green and blue
infrastructure for a modern urbanized area was identified. Populated areas need to reduce the
negative impact on the environment, and one of the most important aspects is to make the
urbanized area a favorable place to live and resilient to climate change.

The green and blue infrastructure is the soul in the body of the earth, and the person is the
heart that, with the flow of time and development, turns the body into a soulless stone.

Keywords: green infrastructure, urbanization of the territory, blue-green infrastructure,
climate change, natural zones, artificial natural zones.

Statement of the problem. The city is one of the most complex systems created by
mankind. In the context of global changes, it acquires new characteristics and needs, and also
faces many complex problems related to balancing urban development and its impact on the
environment, while maintaining its importance as a center of gravity and socio-cultural
development.

To the extent of the active growth of the «extensive» model of urban planning of a modern
city, the problems caused by their magnitude turned out to be and worsened: (air pollution, soil
and water pollution, noise, wastewater discharge, waste disposal, transport, energy supply, less
and less green spaces and biodiversity), so there was a need to introduce green and blue
infrastructure into the canvas of the rural and urban environment, as well as to preserve and
restore the natural and artificial natural areas that are likely to disappear.

Analysis of lastest researches and publications. The theoretical base of the study is based
on the works of scientists devoted to the social, environmental, architectural, urban planning, and
economic aspects of the formation of green infrastructure in large cities. Modern cities are
fundamentally different from their predecessors in that the current environmental situation in the
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world has forced us to take a fresh look at the vital role of gardens, parks, boulevards, and other
open and green spaces in improving the urban environment, organizing recreation and physical
education, aesthetic education, etc. The established views and methods of urban planning are
being reviewed. Moreover, the fundamental role in solving any architectural and planning tasks is
given to nature, its conservation and restoration. [1-3].

Many scientists and researchers have studied the issues of green infrastructure and its
impact on the sustainable development of the urbanized environment (Ahern, 2011;
Apostolopoulou & Adams, 2015; Cortinovis & Geneletti, 2018; De Valck et al., 2019); (Benedict
& McMahon, 2002); (Ying et al., 2011; Zhai, 2012); (Geneletti & Zardo, 2016; Takacs et al.,
2016); (Pappalardo et al., 2017; Raei et al., 2019); (Saaroni et al., 2018; Wang & Banzhaf, 2018);
(Livesley et al., 2016); (Coutts & Hahn, 2015; Ko & Son, 2018; Sun et al., 2019); (De-Miguel-
Molina et al., 2019; Graca et al., 2017; Wolf et al., 2020), and the results show a significant
increase in the number of green infrastructure studies in recent years, with European and
American countries leading the number of green infrastructure studies [7].

Aim of the research. Green and blue infrastructure in an urban environment and its impact
on sustainable development.

Research task. Aims at the study of green and blue infrastructure by analyzing literature in
the field of green and blue infrastructure in an urban environment, and aims at a systematic
presentation of the evolution of knowledge and the boundaries of the development of green and
blue infrastructure, which contributes to the sustainable development of the territory.

Main body. There is no single widely accepted definition of green infrastructure in the
literature — however, the European Commission’s latest description of green infrastructure uses a
comprehensive version of the concept [8].

Green infrastructure is a strategically planned network of natural and artificial (human-
created natural) areas with other ecological elements designed and managed to provide a wide
range of ecosystem services such as water purification, air quality, space for recreation and
climate change mitigation and adaptation [8]. Therefore, under the concept of green and blue
infrastructure, it is customary to understand all green spaces and aquatic environments of social
and natural significance, necessary for the quality of our life and ecosystem.

Ecosystem services are benefits that flow from nature to people. They can be provision (for
example, the supply of food, clean air and water and materials), regulatory (for example,
regulation of water and climate, nutrient cycling, pollination, or the formation of fertile soils) or
cultural (for example, opportunities for recreation or inspiration that we draw from nature) [9].

From a physical perspective, green and blue infrastructure can include a wide range of
natural and man-made green spaces and connections in both urban and rural areas.

Green and blue infrastructures include such elements (Fig. 1):

- Wildlife areas, nature reserves, semi-natural habitats (e.g. forests, rivers and river valleys, lakes
and ponds, coastal areas, wetlands, hills / mountains, wastelands, grasslands, hedges);

- Street trees, urban green «open spaces» (including land, cemeteries, community gardens /
orchards, country parks, city parks / forests, green roofs / walls, office / retail landscaping);

- Green driveways / areas (footpaths, cycle paths, horseback riding paths, open access lands,
railroad and canal edges);

- Areas of multipurpose agricultural land or forests (managed for increased productivity and
conservation, recreation, soil protection, etc.);

- Important landscapes of the landscape, river and city landscapes, views and attractions,
historical sites;

- Flood mitigation zones, sustainable urban drainage systems, carbon capture land (e.g. peatlands,
forests) [10].
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Fig. 1. Potential elements of green infrastructure in urbanized areas

List of potential goals / functions for green and blue infrastructure:
- Biodiversity, wildlife habitats, nature conservation, sustainable ecosystems;
- Landscape, river landscape and nature of the cityscape, views and attractions;
- Sustainable (urban and rural) development and economics, management of development and
recovery (new housing, industry, manufacturing, roads) and their mitigation to address
environmental, social and economic considerations;
- The best places to live, work and invest, distinctive and attractive in nature;
- Archaeological, historical, cultural, architectural monuments;
- Available open space (pedestrian, bike paths), recreation areas;
- Water management, flood control, sustainable urban drainage;
- Erosion and Pollution Control - Clean Air, Habitat, Soil and Water;
- Climate change adaptation / mitigation, climate control, carbon sequestration;
- Healthy lifestyle;
- Sustainable forest management and sustainable agriculture;
- Eco-friendly transport;
- A sense of community;
- Closer relationships and connections between urban and rural areas, outdoor classes.

Note: (Please note that the importance of these factors varies from place to place;
accordingly, planning for green and blue infrastructure should prioritize, rather than seek to
account for all of these factors everywhere) [10].
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The focus is on developing blue and green infrastructure design concepts and principles
that not only support climate resilience, but contribute to a healthy and livable urban
environment.

The set of functions covered by green infrastructure reflects its cross-functional nature.
These functions should form part of a strategically planned network that aims to protect, improve,
connect and expand certain green and blue infrastructure assets.

How can a legal design framework support green and blue infrastructure in an urban
environment?

The generated local plan can play an important role in protecting existing open space and
providing new green and blue infrastructure to serve new development. Likewise, planning
should ensure that the development is properly located and designed to protect and improve the
natural features of the site and local landscape character.

In particular, planning policies and decisions should:

- Protect floodplain green spaces from development;

- Require developers to create new livelihoods, focusing on the 12 priority livelihoods of BAP
(Biodiversity Action Plan), as part of the planning and design of green infrastructure in new
developments;

- Ensure that existing habitats and protected species are accommodated and any loss is adequately
mitigated during all new developments, and that development in areas of biodiversity
opportunities does not significantly increase the fragmentation of wildlife habitats or neutralize
significant opportunities for habitat restoration or recreation;

- Preservation and strengthening of the original character of the design area (existing natural
beauty and their setting);

- Encourage developers of large sites in areas where gardens have existed to provide
appropriately public gardens as part of their proposal;

- Require developers to maintain and improve existing publicly accessible green spaces on
building plots;

- Ensure that developers of new residential areas are provided with all types of public open space
according to a specific standard, if there is not enough open space available;

- Ensure developers provide detailed information on how green and blue infrastructure will be
managed and maintained at high quality over the long term [11; 13].

Based on the material presented, potential problems of the urbanized environment were
identified, as well as the solution to the sustainable development of the territory based on the
strategy of green and blue infrastructure (see Fig. 2):

Problem (lack of blue-green infrastructure approach):

- Air pollution;

- Wastewater pollution of water bodies;

- Poor evaporation;

- Limited access to green areas;

- Urban heat island effect;

- High rate of urbanization of the territory;

- The growing level of motorization of the population;
- Low infiltration and low groundwater recharge;

- Critical load on urban drainage system.

Solution (integrated blue-green infrastructure approach):

- Natural cleansing processes;

- Storm water maintenance and treatment;

- Interception and accelerated rate of moisture evaporation;
- Interception of airborne contaminants;

- Deep infiltration and high groundwater recharge;

61



ISSN 2519-4208 NMPOBJIEMU TEOPII TA ICTOPIT APXITEKTYPU YKPATHU 2022, Ne22

- Active use of underground space;
- Wildlife biodiversity;
- Active rainwater harvesting and reuse [12].
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Fig. 2. Lack and integrated blue-green infrastructure approach

Conclusion. An analysis of research sources and best practices have identified a number of

benefits that green and blue infrastructure can bring:

- Mitigation and adaptation to climate change;

- Integration of sustainable traffic and access for all;

- Promoting an expressive cityscape and landscape;

- Maintaining and improving biodiversity, water and air quality;

- Providing opportunities for sports, recreation, relaxation and health;

- Maintaining and improving a quality investment environment through development;
- Ensuring community participation and learning opportunities.

Thus, the study allows us to conclude that green and blue infrastructure is one of the main
elements of the improvement of an urbanized area. Green spaces form a favorable ecological
environment: they help in the fight against the effect of «heat islands» by participating in the
process of moisture evaporation; reduce the runoff of storm water, retaining water by the root
system; improve air quality by absorbing atmospheric pollutants. The positive impact also affects
the social, urban and economic spheres of life.

The world practice of research shows that due to the lack of territories in cities, alternative
gardening methods are now increasingly being used: vertical and multi-level gardening, roof
gardening, reprofiling streets from vehicles to pedestrians - the creation of linear parks, the
arrangement of new green public spaces on the ground industrial territories.

The set of functions covered by green infrastructure reflects its cross-functional nature. And
so, the strategically planned network of green and blue infrastructure aims to protect, improve,
connect and expand certain assets of the urban environment.
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AHoTamisg: Y CTaTTi pO3IJISTHYTO aKTYAIbHICTh 3€JIEHOI Ta CHHBOI IHPPACTPYKTYypH: sKa €
YCHIITHO TEPEeBIpeHUM 1HCTPYMEHTOM IS 3a0€3MEeUeHHS EKOJIOTIYHHMX, EKOHOMIYHUX Ta
COIIAJILHUX BHUTOJI 32 JIOTIOMOT OO NPUPOOHUX PIUUEHD.

Crpimka ypOaHizaiiss TepuTOpii, 3MyCHJa TOTJSHYTH Ha CYTTEBO HOBHUM MIAXid [0
PO3YMIHHSI MIiCTOOYNIBHOTO HPOEKTYBAaHHS HOBHUX 1H(QPACTPYKTYPHHUX OO'€KTIB, TAKUM YHHOM
BUHUKIJIA IOTpeOa BIPOBAPKEHHS 3€JIEHOI Ta CUHBOI 1HPPACTPYKTYPU B MOJOTHO CLIBCHKOIO Ta
MICBKOTO CEpE/IOBHUINIA HAa OCHOBI 30€pEeKEHHS Ta BIJHOBJICHHS MOMJIMBHX 1O 3HUKHEHHS
HNPUPOJHUX Ta MITYYHUX (CTBOPEHUX JIHOAUHOIO MPUPOIHUX) 30H . DopMOBaHUH IIaH CTPYKTYpHU
3€JICHUX EJIEMEHTIB MOXKE I'PaTH BaXKJIHMBY POJIb Y 3aXHCTI iICHYIOUOTO BiIKPUTOTO IPOCTOPY Ta
3a0e3eueHH] HOBOI 3€JIEHOI Ta CUHBOI IHPPACTPYKTYpHU 1751 0OCIYrOBYBaHHS HOBOTO PO3BHUTKY
ypOanizoBanoi Teputopii. [lmamyBaHHs TepuTOpii Mae TakoXK 3a0e3ledyyBaTH HaJCKHE
po3MileHHs 3a0yJ0BU Ta 11 po3poOKy Ui 3aXUCTy Ta MOKpAIIEHHS NPUPOAHUX OCOOIMBOCTEH
JUITHKYA TIPOEKTYBaHHS Ta MIiCIIEBOTO JTAaHAIIA(QTHOTO XapakTepy.

Bucokoyp6aHizoBaHe cepelOBMILE HEraTHUBHO BIUIMBAE Ha CAMONOYYTTS JIIOJEH,
CIPUYHMHSAIOYN CTOMJICHHS, pO3JIaZl HEpBOBOi cucTeMH. [l TMOKpamieHHs CaHITapHOTO CTaHy
MICT, POOOYUX CENUI Ta CUIbCHKUX HACENEHUX MYHKTIB HEOOXiAHE MPOBEACHHS Yy IIUPOKHUX
macmTabax poOiT i3 30UIBIICHHS TUTOII 3eJICHUX HAacaKeHb — CaiB, MMApPKiB, CKBEPiB, OyIbBapiB,
3aXMCHUX 3€JICHUX 30H Ta JIICOMapKiB, 0COOIMBO Ha 3eMJISIX, 11O PEKYIbTUBYIOTHCS.

3a J0MOMOro BHMBYEHOI JIiTepaTypd, OyJIO BHUSBICHO MOTEHIIIWHY pOJIb Ta 3HAYEHHS
3eJIeHO1 Ta CUHBOI 1HPPACTPYKTYpH JUIsl cydacHOi ypOaHizoBaHoi TepuTopii. Haceneni tepuropii
noTpeOyloTh 3HIKEHHS HETAaTHBHOTO BIUIMBY HAa HABKOJMIIHE CEPEIOBHINE, a TAKOX OIUH 3
HaBaXIMBIIIUX aCHEKTIB — 1€ 3pOOUTH ypOaHi30BaHY TEPUTOPIIO CHPUSTIMBUM MICHEM JUIS
SKATTS Ta CTIAKUM 00 KJIIMAaTHYHUX 3MIiH.

3eneHa Ta cUHs 1HQPACTPYKTypa — Lie Tylla B TUIl 3€MJIi, a JIIOJUMHA — LIe ceple, sSKe 3
MOTOKOM 4acy Ta PO3BHUTKY, IEPETBOPIOE T1JI0 HA OE3TYIIIHUI KaMiHb.

KawuoBi cioBa: 3eneHa iH@pacTpykTypa, ypOaHi3alis TEepUTOpii, CHHbO-3eleHa
1H(dpacTpyKTypa, KIIIMaTUYH1 3MIHHU, IPUPOJHI 30HHU, IITYYHI IPUPOIHI 30HU.
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