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Abstract.

This research paper investigates the potential of green terraces as a
sustainable, plant-based solution for mitigating urban environmental
challenges and promoting greener cities. As urban populations continue
to grow, cities face increasing pressures from climate change, air
pollution, and the urban heat island effect, coupled with a significant loss
of biodiversity. Green terraces, which include living roofs, rooftop
gardens, and vertical green walls, offer a practical and scalable strategy
to address these issues by integrating nature directly into the built
environment. The study examines the multifaceted benefits of green
terraces from several perspectives: environmental, economic, and social
with focus on several on site exemples. Through a review of existing
literature, case studies, and quantitative data, this paper aims to provide
a comprehensive overview of the design, implementation, and
maintenance of green terraces. It also discusses policy frameworks and
incentives that can encourage their widespread adoption. The findings
demonstrate that green terraces are not merely aesthetic additions but are
essential components of a resilient and sustainable urban infrastructure,
offering a tangible pathway towards creating healthier, more livable, and
truly greener cities..
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Rezumat.

Aceastd lucrare de cercetare investigheaza potentialul teraselor verzi ca
solutie durabild, bazatd pe plante, pentru atenuarea provocdrilor de
mediu urban si promovarea unor orase mai verzi. Pe mdsurd ce
populatiile urbane continud sa creascd, orasele se confrunta cu presiuni
tot mai mari din partea schimbarilor climatice, a poluarii aerului §i a
efectului de insuld termica urband, impreund cu o pierdere semnificativa
a biodiversitatii. Terasele verzi, care includ acoperisuri vii, gradini pe
acoperisuri si pereti verzi verticali, oferd o strategie practica si scalabila
pentru a aborda aceste probleme prin integrarea directd a naturii in
mediul construit. Studiul examineaza beneficiile multiple ale teraselor

! “Ton Ionescu de la Brad” Iasi University of Life Sciences, Romania

32



LUCRARI STIINTIFICE SERIA HORTICULTURA, 68 (1) /2025, USV IASI

verzi din mai multe perspective: de mediu, economice si sociale,
concentrdandu-se pe cdteva exemple la fata locului. Printr-o analizda a
literaturii existente, a studiilor de caz si a datelor cantitative, aceastd
lucrare isi propune sa ofere o imagine de ansamblu cuprinzdtoare asupra
proiectarii, implementarii si intretinerii teraselor verzi. De asemenea,
discutd cadrele de politici si stimulentele care pot incuraja adoptarea lor
pe scara largd. Concluziile demonstreaza ca terasele verzi nu sunt doar
completari estetice, ci sunt componente esentiale ale unei infrastructuri
urbane rezistente si durabile, oferind o cale tangibild catre crearea unor
orage mai sandtoase, mai locuibile si cu adevarat mai verzi

Cuvinte cheie: terase verzi, oras verde, sustenabilitate, peisaj.

INTRODUCTION

Urban space is experiencing numerous social and ecological problems,
linked to population migration that causes the accelerated expansion of cities, a
phenomenon responsible in turn for an increasing urban densification, which
culminates in the emergence of unprecedented ecological changes [Zlati and Pascu,
2021]. The observation of this continuous cyclical process has allowed the
formulation of global projections that show that two-thirds of the global population
will live in urban areas by 2050, putting even greater pressure on the infrastructure
and resources in these areas [United Nations, 2025]. Specifically speaking, these
pressures are manifested in the increase in air pollution levels, the expansion and
worsening of the urban heat island phenomenon, the decrease in the capacity to
manage urban waters and the accelerated decline in biodiversity [Grimm et al.,
2008; IPCC, 2022]. Overall, these processes not only affect environmental
resilience, but also population health and quality of life in general [WHO, 2021].

The evolution of these challenges has generated the emergence of nature-
based solutions (NbS) that have attracted increasing attention through the proposed
approach. Namely, these solutions represent integrated strategies based on natural
processes, arising in response to current environmental problems, bringing with
them other related benefits [IPBES, 2019; Bernardis ef al., 2022].

In this context, green terraces - including green roofs, balcony gardens, green
walls - all these components have emerged as promising solutions that incorporate
vegetation into the built environment [Zlati et al., 2022]. Compared to conventional
green spaces, which occupy areas at ground level, green terraces occupy already
built, otherwise unused areas, with the aim of increasing their ecological capacity
without affecting the natural space [Oberndorfer ef al., 2007; Francis and Lorimer,
2011; Capraru and Zlati, 2009; Draghia et al., 2009].

From an ecological perspective, green terraces contribute to reducing surface
and ambient temperatures, thus reducing the urban heat island effect [Santamouris,
2014; Zlati et al., 2024]. At the same time, they also improve air quality, due to the
absorption of pollutants and suspended particles [Currie and Bass, 2008]. And from
a biodiversity perspective, they create habitats for pollinators, birds and insects,
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favoring the creation of an ecological connection in dense urban areas [Kdhler,
2008; Zlati et al., 2019, Istrate et al., 2025].

Also from a mental health perspective, green spaces are associated with
increased levels of psychological well-being. And when designed for the
community, they can serve to social cohesion between different categories of users,
encouraging socialization and belonging [Guitart et al., 2012].

MATERIAL AND METHOD

In this context, this paper aims to conduct an analysis of the potential for the
creation and implementation of green terrace projects in the city of lasi, as a long-term
solution that could improve the effects of urban center congestion and support the
transition to greener cities.

Following a synthesis of specialized literature and field investigations of existing
green terrace models, plant compositions considered suitable for use on green terraces
were proposed, based on which the most effective options for the design,
implementation, and maintenance of a green terrace can be analyzed.

RESULTS AND DISCUSSIONS

Following the analyses carried out, the paper proposes four typologies of
planting strategies:

1. Vegetative compositions organized around a major structural element

2. Mixed compositions of shrubs of various sizes

3. Compositions of decorative grasses or mixed with grasses and shrubs

4. Vertical systems with climbing plants

Instead of focusing on the individual performances of the species used, the
study aims to analyze the contribution of vegetation ensembles.

1. Vegetative compositions organized around a major structural element

Compositions organized around a dominant dendrological element provide a
vertical structure and impose a spatial hierarchy. Examples proposed for terraces
include compositions such as: Magnolia grandiflora combined with spheres of
Prunus laurocerasus and Photinia x fraserii at its base; Acer palmatum integrated
with Spiraea japonica, Euonymus fortunei and Cornus alba; bamboo vegetable
curtains (Figure 1). These are usually placed in large containers to provide a
sufficient amount of substrate for root development. In all three examples, these
groupings serve as a focal point, defining spatial boundaries, and the shrub
vegetation at the base adds seasonal decoration through flowers or leaves, for a
textural contrast.
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Fig. 1. The illustration of the pro

From an ecological point of view, compositions organized around a
dominant dendrological element represent the most complex plant structure, and
the placement of vegetation on height levels resembles natural habitats, which helps
to integrate into the natural urban network. The presence of dendrological
specimens improves the degree of shading of built surfaces, reduces surface
temperature, contributes to wind protection and increases the thermal comfort of
terraces exposed to high solar radiation.

2. Mixed compositions of shrubs of various sizes

Compositions made up of a mix of shrub species offer a visual point at eye
level, and combinations of deciduous and coniferous species bring interest and
dynamism throughout the year. Typical examples used are: Ligustrum, Photinia,
Lavandula, Cotoneaster, Spiraea, Berberis, as well as various varieties of
Juniperus or Pinus. Shrubs that decorate with flowers bring strong seasonal
accents, and conifers - in the winter months. A successful association with these is
the use of bamboo - as an architectural element, providing vertical accent but
without having the visual weight of a more massive tree (Figure 2).

e \
Fié. 2. The illustration of the proposed species

Shrubbery groups represent a harmonious structural element from a
compositional point of view, combining both ecological benefits and the feasibility
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of their use on terraces. The height and moderate maintenance requirements offer
more extensive possibilities for the use of shrub species on terraces.

From an ecological point of view, flowering species have an important role
in supporting pollinators, and evergreen species provide habitat for insects and
other small creatures.

From a design perspective, shrubs are more flexible in compositions, making
it possible to choose species that correspond to the location, environmental factors,
and user needs as accurately as possible. The low maintenance requirement
combined with a high aesthetic performance leads to the favoring of this type of
compositions, especially in residential or institutional spaces.

3. Compositions of decorative grasses or mixed with grasses and shrubs

In plant compositions made from decorative grasses or in mixed
compositions that also include decorative grasses, species such as Calamagrostis
acutiflora, Pennisetum alopecuroides, Stipa tenuissima, Festuca glauca,
Miscanthus sinensis are used (Figure 3). These can be combined with each other or
in a mix with shrubs.

This type of compositions shows a great adaptation to the conditions of a
terrace, having a good resistance both to high temperatures and to other stress
factors such as exposure to strong air currents. From an aesthetic point of view, it
offers an ever-changing character throughout the year, also contributing through its
form to the creation of a natural dynamism [Negrea and Zlati,2013].

11 NN

Fig. 3. The use of decorative grasses

The compositions made of ornamental grasses align with the principles of
nature-inspired design, especially with the concept of urban lawns. Ecologically
speaking, these species are resistant to the thermal factor, require a lower amount
of irrigation, while providing a sensory experience for the users of the space.

4. Vertical systems with climbing plants
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Climbing species are especially used on various types of supports, being
systems that offer a high degree of shade and protection without the need for a large
amount of substrate or massive planters. From an ecological point of view, species
such as Hedera helix or Wisteria sinensis are resistant to solar radiation, bringing
comfort and elegance to the terrace (Figure 4).

Fig. 4. Th

-

e use of vertical systems with climbing plants

From a social point of view, the space located under a pergola can be
arranged for socializing, encouraging residents to spend time outside the rooms.

These observations and vegetation groupings demonstrate the need for
clearly defined, context-appropriate design directions when implementing a green
terrace design. This way, they can function not only as static design elements, but
as components of highly resilient and biodiversity-rich urban infrastructure.

CONCLUSIONS

This study shows that it is necessary to change the perspective on green
terraces, viewing them not only as decorative elements, but as multifunctional
solutions based on nature. Regardless of the type of composition used, they
contribute to a greater or lesser extent to improving environmental conditions.

Also, the structure of plant compositions has an influence not only on the
ecological element of the environment, but also on the practical part of
implementation, so special importance must be given to context-specific design
strategies, and not to treating each site with a general approach.

Beyond the ecological benefits, a green terrace represents a place for
informal socialization, encouraging interaction with the outdoor environment and
representing a suitable example of urban sustainability.

For the large-scale inclusion of green terraces as an important element in a
sustainable urban infrastructure, it is necessary to generate policies that stimulate
future planning approaches of a built structure. In conclusion, it is necessary that
future urban regeneration strategies prioritize green terraces, as scalable
interventions at different sizes, capable of simultaneously improving both the
ecological and social aspects of the environment.
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