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MODERN APPROACHES TO URBAN GREENING

Abstract. This article explores modern approaches to building greening, their types, and their impact on the urban
environment. It outlines the ecological benefits of green roofs, vertical greening, integrated landscape solutions,
and proposes a new greening method that contribgutes to pollution rec%uction, microclimate improvement, and
increased energy efficiency of buildings. Research Methods. Through comparative analysis, this study examines
various greening methods (green roofs, /‘acade greening, etc.) and their ecological and economic advantages. The
integration of tactical urbanism principles with innovative greening technologies presents a novel approach to urban
greening. Based on empirical research, real-life examples of urban greening and their impact on microclimate,
noise levels, and energy consumption were analyzed. I{;sults. Building greening contributes to urban temperature
reduction. Both vertical and horizontal greening improve air quality by reducing carbon dioxide and dust levels.
Additionally, green facades and roofs enhance building energy efficiency by lowering cooling and heating costs.
These solutions also help reduce noise levels in urban environments. Conclusions. t}guilding and urban greening
serve as essential tools fopr sustainable city development, combining environmental, economic, and social benefits.
The implementation of modern greening technologies helps cities adapt to climate change, improve ecological
conditions, and enhance residents’ quaﬁ'ty of life. Green infrastructure facilitates the harmonious integration of
natural and urban solutions, creating a more balanced urban environment. Effective development of building
%‘eening requires a comprehensive approach, innovative solutions, and active municipal support.

ey words: building greening, urban greening, green technologies, energy efficiency, environmental
sustainability, urban environment, green screens.
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Anomauisn. Y cmammi poseasdaiomocs cyvacui nioxoou 0o ozenerenHs 0Oyodiéenv, ixni eudu ma eniué Ha
Mmicvke cepedosuuye. OKkpecieHo eKoa02iMHI nepesacu 3eNeHUX 0axie, 6epmMuKaANbHORO 03eAeHeHHs, iHme-
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2POBAHUX NAHOWAMPMHUX DilleHb Ma NPONO3UUII0 HOB020 Memo0dy 03eAeHeHHS, — yce ue CHPUSE 3HUJICCeH-
HIO 3a0pYOHeHHS, NOKPAUIeHHI0 MIKDOKAIMamy ma nideuujenHio enepeoepexmuenocmi 0ydieess. Memodu
docaidncenns. 3a604Ku NOPIGHANLHOMY AHAAIZY 6 cmammi 3icmaesieHi pizHi memoou o3eneHeHHs (3eneHi
daxu, (hacadune ozeneHeHHs mouio) ma ixui exonoeiuni i ekoHomiuni nepesaeu. IloeOHaHHS npuHYUNie Mak-
MUYH020 YypOaHizmy ma HOBIMHIX MEXHOA0IH 03eAeHeHHs C(hopMmy8ano iHHOBAUIUHUI Ni0Xi0 00 03eieHeHHs
micma, aKull 3a0e3nevye eHyuke ma eeKmueHe 8UKOPUCMAHHSA NPOCMOPY 04 NOKPAUEHHS eKO0A02IYHOI
cumyauii 6 ypboanizoeanux 3omax. Ha ocnosi emnipuunoco memody docaidxcenns 0ya0 npoananizogano
peanvHi npukaadu 03eleHeHHS 6 Micmax ma iXHill enaueé Ha MIKpOKAiMam, pieeHb WyMY U eHepeoChOodCi -
eanns. Pesyavmamu. O3enenenns 6ydieenv cnpuse 3HUNCEHHIO meMnepamypu 6 micmax. Bepmukanvne ma
20pU30OHMANbHE — NOKPAWYOMb AKICMb NOGIMPs, 3MEHUYOUU DiBeHb 8y2aeKucaoeo ea3y ma nuay. Kpiu
moeo, 3eaeHi pacadu ma daxu nidsuwyroms enepeoepekmusnicms 0y0ieensb, 3HUNCYHOUU SUMPAMU HA KOH-
ouuionyeanns U onasenua. Taxi piwenHs maxKoxic cnpusioms 3MeHUEeHHIO PIGHS WYMY 8 MICbKOMY cepedo-
euwji. Bucnosxu. Oszenenenns 0yodieesb ma MiCbK020 cepedosuua € axdCAuGUM IHCMPYMEHMOM CMAi020
PO36UMKY Micm, SAKUI NOEOHYE eKO0A02i4Hi, eKOHOMIYHI ma couianvHi nepeeaeu. Bnpoeadicenns cyuac-
HUX MexXHO0A02Il 03eNeHeHHs donomaeae adanmyeamu micma 00 3MIH KAIMamy, NOKPAWUMU eKO0A02IYHY
cumyauyiro U nideuwumu Kompopm dcumms MewKanyie. 3eieHa iHppacmpyKkmypa cnpusie 2apMOHIUHOMY
NOEOHAHHIO NPUPOOHUX | ypOaHicmuuHuX piweHs, cmeoprowuu 0inbi 30a1aHCo8aHe MicbKe cepedosuuie.
s epekmuenoeo po3eumiy oseneneHHs 0ydieens HeoOXiOHI KOMNAeKCHULL nioXid, iHHO8aUIUHI piuleHHs ma
aKmueHa niompumkKa Ha pieHi micma.

Karouogi caosa: o3zenenenns 6ydisens, 03eneHeHHs MICbK020 cepedosulya, 3eaeHi mexHoaoeii, enepeoegex -

mueHicmo, ekoao2iuna cmillKicmb, MicbKe cepedosulye, 3eieHi eKpanl.

Problem Statement. Modern cities face
increasing urbanization, leading to denser
development, rising temperatures, air pollution,
reduced green spaces, and declining quality of life
for residents and visitors. Given climate change
and environmental challenges, new approaches to
urban space development are essential. Building
and urban greening present a promising solution
to mitigate the negative effects of urbanization.
However, greening densely populated cities faces
the challenge of limited free space. To address this
issue, a new approach to greening is necessary.

Review of Recent Studies and Publications.
The impact of green roofs and vertical greening
on the urban environment is actively researched
worldwide. In Ukraine, studies in this field
are still developing, yet there are already some
advancements. Researchers are exploring various
aspects of vertical greening, particularly plant
selection and their adaptation to urban conditions.
The article «Possibilities of Vertical Greening
in Urban Conditions» [1] states that climbing
plants and vines are suitable for such purposes,
as they effectively protect building walls from
precipitation and temperature fluctuations while
enhancing the city’s aesthetic appeal. A study by
Yu. Petrovska [2] emphasizes that vertical greening
integrates natural elements into modern interiors
and exteriors, saving space and improving indoor
microclimates. The analysis of international green
roof implementation, presented by A.A. Grechko
[3], demonstrates that such structures help reduce
the urban heat island effect, improve building
energy efficiency, and enhance biodiversity in
urban areas. The study «Green Roof Greening

as a Climate Adaptation Measure in Cities» [4]
examines modern roof greening technologies and
their environmental impact, highlighting their role
in improving microclimates and the aesthetics of
urban spaces. Overall, researchers consider the
implementation of vertical greening and green
roofs a promising direction for urban infrastructure
development, combining ecological, economic,
and social benefits.

Objective of the Study. This article aims to
analyze modern approaches to building greening,
particularly vertical greening and green roofs,
assess their impact on the urban environment, and
propose a new greening approach.

Presentation of the main material. Building
greening involves integrating plants into structural
elements, expanding beyond traditional soil-based
landscaping. The primary methods include vertical
and horizontal systems, serving ecological, aesthetic,
and functional roles: green roofs — roof surfaces
planted with vegetation, contributing to moisture
retention, solar heat absorption, urban heat island
effect reduction, and enhanced building energy
efficiency; Acros Fukuoka — a multifunctional
complex in Fukuoka, Japan, renowned for its unique
cascading green roof (pic. 1); vertical gardens are
specialized structures that enable plant growth on
building walls. They enhance thermal and sound
insulation, purify the air from pollutants, and help
reduce facade temperatures;

Bosco Verticale (Italian for «Vertical Forest») —
two residential towers covered with trees, shrubs,
and other plants, creating a unique ecosystem that
purifies the air, lowers urban temperatures, and
improves residents’ quality of life (pic. 2);
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green facades are systems with climbing plants
or moss attached to building walls. They help
reduce facade heating, lowering the need for air
conditioning, and create a natural barrier against
wind and dust; One Central Park (Australia) — a
unique building in Sydney with green facades and

Pic. 1. Green cascading green roof. ACROS,
Fukuoka, Japan [5]

Pic. 2. Vertical gardens Bosco Verticale. Milan,
Italy [6]

integrated irrigation systems (pic. 3); green walls are
structures where plants are integrated into a vertical
surface. They are used for ecological, aesthetic, and
functional urban improvements (pic. 4).

Despite significant benefits, building greening
can pose certain risks affecting construction

Pic. 4. Green Westgate Hotel.
San Diego, USA [8]

Pic. 3. Green facade One Central Park. Sydney,
Australia [7]

Pic. 5. Tactical urbanism. Park(ing) Day.
San Francisco, USA [9]
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durability and safety. Moisture impact. Continuous
irrigation and natural precipitation can lead to
moisture accumulation, fostering mold, mildew,
and metal corrosion. Root system damage.
Climbing plants can penetrate microcracks in
building materials, causing gradual deterioration,
which is especially dangerous for old or worn
structures. Additional load. Biomass accumulation
on facades and roofs increases structural load,
potentially leading to deformation or damage.
Safety _hazards. Improper plant attachment
or insufficient maintenance can cause facade
elements or vegetation parts to detach, posing
risks to residents and passersby. To minimize these
risks, it is essential to carefully select greening
systems, use high-quality mounting materials,
follow technological standards, and conduct
regular building inspections.

Proposal. Considering the characteristics of
high-density cities, I propose applying tactical
urbanism principles to urban greening, ensuring
it does not disrupt the city’s natural metabolism.
Specifically, green screens should be implemented

Pic. 7. Guerrilla Gardening example [11]

as a fast, efficient, and scalable solution. Tactical
urbanism is an approach that enables quick,
low-cost, and flexible changes in urban spaces,
improving residents’ quality of life. It relies on
temporary or small-scale initiatives that can
lead to long-term transformations. The proposed
green screen technology aligns with this principle
by allowing rapid, cost-effective vegetation
integration into urban environments.

Minimal costs — using available or recycled
materials. Temporary nature — experiments
that can be modified or adapted. Community
involvement — residents participate in design.
Flexibility — quick responses to urban needs.

Park(ing) Day is a global initiative that began in
2005 in San Francisco when a group of designers
and activists temporarily transformed parking
spaces into public spaces. Since then, the event
has become an international movement promoting
more people-friendly urban spaces (pic. 5) [10].

Guerrilla Gardening — is a form of tactical
urbanism that involves unauthorized greening of
urban areas. Activists and local residents plant

m

Pic. 8. Green Screen. [Author's illustration]
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vegetation in neglected or unused spaces without
official permission. These can include empty
flower beds, roadsides, sidewalks, or even cracks
in concrete surfaces. How Guerrilla Gardening
Works: uses fast-growing and low-maintenance
plants; conducted at night or as flash mobs;
utilizes «seed bombs» — mixes of seeds and soil
thrown into hard-to-reach places; Supported by
local communities and activists (pic. 6).

Successful Initiatives: London — Guerrilla
Gardeners have transformed hundreds of abandoned
lots into blooming gardens; New York — Residents
green abandoned parks and spaces between roads;
Berlin — The Prinzessinnengarten initiative created
an urban garden from an abandoned site (pic. 7).

Green Screen. Using modern landscaping
technologies and existing structures, it is possible
to create a large-scale project that can meet the
greening needs of large cities around the world
without interfering with the natural metabolism
of the city.

Structure. The screen itself is potentially
any plane that is covered with biogel, which is
subsequently covered with a layer of moss. An
example of a manufacturer of such biogel is
Respyre. Their biogel creates a layer of special
moss, in which the rhizoidal root system does
not damage existing structures, but clings to their
surface, like an anchor.

Endurance. Moss is quite hardy and can
adapt to more severe conditions, but its reaction
varies depending on the specific conditions: dry
conditions: moss can survive periods of drought
while dormant; when water becomes available
again, it will rehydrate and resume growth; however,
prolonged dry conditions can be fatal; extreme cold:
moss is generally hardy and can survive at very low
temperatures, including in snowy landscapes; its
ability to stay dormant helps it withstand winter
conditions; sun exposure: while moss prefers shady
conditions, some species have adapted to withstand
direct sunlight by developing protective pigments
or mechanisms to retain moisture.

In general, while moss can adapt to a variety of
harsh conditions, extreme conditions can limit its
growth or lead to a state of dormancy as a survival
strategy (pic. 8) [13].

Solution efficiency. Compactness — green
screens take up minimal space, which allows

them to be integrated into cities with high
building density. Flexibility of application — they
can be installed as a temporary solution or used
for permanent greening. Passive landscaping —
require minimal maintenance thanks to the use
of modern technologies, including Respyre biogel.
Adaptability to urban conditions — can be installed
on building facades, fences, public transport
supports or temporary fences. Environmental
effect — they help to clean the air, reduce the
urban heat island and improve the microclimate.

Implementation methods. Utilization of existing
structures — green screens can be mounted
on walls, fences, tram lines, bus stops, or even
temporary construction fences. Implementation
through modular systems — creating easily
assembled frames for quick adaptation to the
urban environment. Combination with the
latest technologies — the use of Respyre biogel
reduces the need for soil and watering, making
the structure more autonomous. Pilot projects —
can be initially installed in test areas, such as
near schools, hospitals, or squares, to assess their
effectiveness and community acceptance.

Conclusions and prospects. Greening the
urban environment, in particular through green
screens, is an important tool for improving the
environmental situation and comfort of residents.
The combination of this approach with the
principles of tactical urbanism allows for a quick
response to urbanization challenges, reducing the
negative impact of dense development.

The proposed solution has a number of
advantages: it is economically affordable,
flexible in implementation, does not require
significant changes in urban infrastructure, and
can be integrated at different levels of the urban
environment. An important success factor is the
support of local communities and the use of the
latest technologies, such as the Respyre biogel,
which minimizes the maintenance of green
screens.

Prospects for the development of this
approach include its scaling up, integration into
urban development strategies, and adaptation
to the climate conditions of specific regions.
Tactical greening will help create a harmonious,
environmentally balanced and attractive urban
environment for future generations.
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