Chapter 14

Urban Gardens as Multifunctional
Nature-Based Solutions for Societal Goals
in a Changing Climate

Ines Cabral, Sandra Costa, Ulrike Weiland, and Aletta Bonn

Abstract Urban gardens can contribute to climate mitigation and adaptation
through a range of provisioning, regulating, and cultural ecosystem services as mul-
tifunctional nature-based solutions in a city. Besides providing food, urban gardens
contribute to water regulation through unsealed soils, to improved air circulation
and cooling through plant transpiration and shading, offering microclimate oases to
many users, such as gardeners, visitors, and immediate neighbors. In combination
with other green and blue infrastructures, urban gardens can thereby help to mitigate
and adapt to the urban heat island effect. They also provide important habitat for
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wildlife and genetic diversity. Urban gardens create opportunities for leisure and
recreation and thereby promote health and well-being, as well as a sense of place,
cultural identity, and social cohesion — important factors for societies to adapt to
change. Exploring case studies across Europe, we discuss differences between gar-
den types and their contribution to achieving sustainability goals for city
communities.

Keywords Urban gardens * Community gardens ¢ Allotment gardens * Climate
change adaptation and mitigation * Ecosystem services ® Climate change and food
security ® Nature-based solutions

14.1 Introduction

Climate change involves complex environmental, political, and socio economic
interactions that cannot be addressed in isolation of holistic societal and human
well-being concerns, including social cohesion, equity, and social justice interests
(IPPC 2001; Adger and Barnett 2009; Haase, Chap. 13, Kabisch et al., Chap. 12 and
Braubach et al., Chap. 11, this volume). With a changing climate, policy makers and
advisors face challenges on how to mitigate and adapt while taking into consider-
ation societal goals. One of the ways to deal with societal goals in the context of
climate change is through nature-based solutions, including a wide range of green
and blue infrastructure measures.

This chapter focuses on urban gardens, particularly allotments and commu-
nity gardens, as one type of green infrastructure. Allotment gardens are mostly
larger estates divided into plots that are allocated under rental payments to a
single person or a family for non commercial cultivation of fruits, vegetables,
and ornamental plants and recreational purposes. They are normally ruled and
managed by local authorities, associations, or private or public organizations. In
contrast, community gardens are single pieces of land that are gardened and man-
aged collectively by a group of people. Community gardens, may have a perma-
nent or temporary character, and are often characterized by informal claiming of
urban voids with the purpose of local community development (Adams et al.
2013).

In this chapter, we explore how allotment and community gardens can serve as
multifunctional nature-based solutions to achieve both climate-related and societal
goals. Throughout the chapter, case studies illustrate how ecosystem services are
provided by urban gardens in cities such as Lisbon, Leipzig, Manchester, and
Poznan, all set in different socio-ecological contexts across Europe from northern to
southern regions and from eastern to western regions. We first outline a brief history
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of urban gardens, then reflect on similarities and differences of the case studies, and
discuss the multi functional dimensions of urban gardens from provision of genetic
diversity, places for recreation promoting human well-being to drivers for social
cohesion in a changing climate. In conclusion, we present prospects for the future
of urban gardens in Europe.

14.2 History of Urban Gardens

Urban gardens have played an important role in cities ever since cities exist (Bell
and Fox-Kdmper 2016). The first European allotment garden was located in
Kappeln, Germany, and dates back to 1814. The allotment garden movement
became prominent after 1861, when the first allotment association in Leipzig was
created by the Schrebergarten movement, spreading subsequently across central
Europe in the next century.

Historically, the primary goal of allotment gardens was to mitigate poverty
among factory workers during the industrial revolution by providing food.
Another specific goal, at least by Dr. Schreber, was to provide opportunities for
recreation, especially for children. As such, societal goals are imminently
entwined with allotments. In fact, most allotments in Central and Northern
Europe provide playgrounds in the common areas and often have a clubhouse for
cultural events (Cabral and Weiland 2016), promoting recreation and social
cohesion. Today, the Office International du Coin de Terre et des Jardins famil-
iaux (http://jardins-familiaux.org/) accounts for two million allotment gardens
across Europe.

During the First and Second World Wars, England, (Speak et al. 2015),
Germany and Sweden (Barthel et al. 2010) relied on allotment gardens to provide
10% of each country’s food needs. During the 1970s oil crisis, European allot-
ments proved to be equally important, mitigating unemployment and austerity
and acting as a reliable way of producing food (Adam-Bradford and Veenhuizen
2016). In fact, the recent economic and financial recession in Southern European
countries has caused a resurgence of urban gardens, e.g., in Spain during the
2000s (Camps-Calvet et al. 2015), Portugal after 2000, and later in Greece in
2010, to address issues of food security as well as climate change through a
greater emphasis on self-sufficiency. The rise of urban gardens and other urban
agriculture initiatives is also associated with a desire to reduce food miles, another
avenue to contribute to reduced carbon emissions and climate mitigation in cities.
The renewed interest in urban gardens prompted a European research action to
assess challenges and opportunities posed by these spaces (COST action TU1201;
Bell et al. 2016; Box 14.1).


http://jardins-familiaux.org/
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Box 14.1: European Urban Gardens

The COST Action TU1201 (http:/www.urbanallotments.eu) is a research net-
work involving 31 European countries and New Zealand as a partner country,
bringing together experts from various fields established in academia, munici-
palities, and urban gardening associations. To understand the contribution of
allotment and community gardens in Europe in achieving urban sustainability
with regard to social and ecological aspects, and economic resilience in a
changing future, and their role in urban design and urban policy, the research
consortium explored extensive case studies (Bell et al. 2016).

Allotment and community gardens vary across Europe in terms of histori-
cal, cultural, political, and planning contexts from well-established institu-
tions in Northern European countries to rather recent developments in
Southern Europe. Access to such spaces may be prevented by pressures for
urban development, the lack of maintenance or investment in existing and
new sites, as well as difficulties in contractual arrangements. Consequently,
new community urban gardens are a response to the inadequacy of conven-
tional schemes, imbalance between demand and offer, and slow adaptation of
the planning systems to the recent socio economic and political crises and
changes (Caputo et al. 2016). They are also an expression of group manifesta-
tions, green activism, or similar socio political engagements (Shepard 2013;
Hardman and Larkham 2014) and entrepreneurship. Situated in specific urban
and social contexts (Ioannou et al. 2016), emergent community gardens tend
to be absent of rigid capacity, allow for temporary occupation and mobility,
and enable new urban socio-spatial experimentations and practices, thus tran-
scending the conventional concept of allotment (Caputo et al. 2016).

The diversity of urban gardens therefore offers significant opportunities to
meet different societal and urban challenges through providing ecosystem
services in proximity with neighborhoods as part of the cities’ green infra-
structure in a changing climate.

Spatially, allotment gardens are distributed across all Europe with a focus in
Central and Northern Europe (Bell et al. 2016). Allotments are commonly found
along train tracks, water canals, or adjacent to previous industrial areas, as these
were formerly marginal lands (now often protected through city planning laws for
their noise and flood risk). Today, European allotments are under threat in several
cities (such as Warsaw, Poznan, Basel, Riga, and Vienna) due to real estate pressure
(Costa et al. 2016). In Southern Europe, however, they have been growing in num-
ber and size as part of several city planning strategies.

Community gardens provide another form of gardening spreading in Europe for
the last 20 years as a complement to allotment gardens. Community gardens are
filling urban voids, by squatting within brownfields in large- and medium-sized cities.
These are usually initiatives of younger gardeners, who use these spaces mostly for
social purposes, such as recreation, education, physical and mental health services
(Genter et al. 2015; Wood et al. 2015), and thus for social cohesion.
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The history of community gardens is quite recent and followed a New York trend
during the financial crisis of 1970. In Europe, this form of gardening has been inter-
twined with the guerrilla gardening and transition town movements. While this form
of gardening is at times based on illegal occupation or squatting, in some cities it has
become legal for interim use. There are several examples of municipalities and local
governments that encourage the creation of community gardens (also known as guer-
rilla, intercultural, or neighborhood gardens). Some of them are Barcelona (Langemeyer
2015), Milan (Silvestri 2014), Athens (Anthopoulou 2012), Berlin (Appel et al. 2011),
and Leipzig (Weiland 2015). These gardens represent a new social movement aiming
to augment resilience in socio-ecological systems (Ioannou et al. 2016).

14.3 Urban Gardens Across Europe: The Importance
of Socio economic Context and Urban Planning

The case studies in this chapter illustrate the main trends in Europe with regard to
urban gardens as nature-based solution for urban integration, municipal policy, and
ecosystem services, with Leipzig and Lisbon representing northern and southern
geophysical and urban planning-related differences. Leipzig has a long tradition of
allotment gardens (Box 14.2) and a large number of successful and legal community
gardens, the oldest being 20 years old. These community gardens promote environ-
mental education as well as for social cohesion (Box 14.3) and therefore are impor-
tant contributing factors in cities for climate adaptation. Lisbon, on the other hand,
has a very recent, yet successful, history of allotment gardens (Box 14.4). It has,
however, few community gardens, due to restrictive policies by the city (e.g., former
community garden Horta do Monte, Graga). While in Leipzig accessibility is
restricted in allotment sites located on private land and this law is enforced by the
allotment club (especially during winter time), allotments located on municipal land
are enforced to open their common areas, i.e., playgrounds and restaurants, to the
public, during spring and summer time. In Lisbon, the strategy for promoting recre-
ation in allotments has led to the integration of these spaces into existing urban
parks to create ecological corridors (Cabral and Weiland 2016), although this has
incurred some privacy loss and some acts of vandalism.

14.4 Urban Gardens as Banks of Genetic Diversity

Urban gardens can promote habitat for diverse plant species, both ornamental spe-
cies and cultivated species, while these can sometimes include non native and inva-
sive species (Smith et al. 2006; Bigirimana et al. 2012; Jaganmohan et al. 2012)
which may spread with a changing climate. However, recent studies have shown
that allotments in Poznan and Manchester can host many native species, especially
when many plots are abandoned (Speak et al. 2015; Borysiak et al. 2017, Box 14.5),
a result we could also show for Leipzig (Cabral et al. 2017).
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Box 14.2: Urban Gardens in Leipzig: A Long History of Allotment
Gardening

The city of Leipzig has a long-lasting tradition of allotment gardening initiated
by the Schreber movement in the late nineteenth century. Nowadays, there are
270 allotment sites (Fig. 14.1) allocated in 1229 ha in a total of 39,000 plots,
which equals to around 4% of the city area. This represents one of the highest
densities of urban gardens among European cities (23m? per citizen). In addi-
tion to the significant areas of riparian forest and many domestic gardens, the
allotments contribute to microclimate regulation (Strohbach and Haase 2012).
Due to strict allotment codes, the distribution of large trees is limited to com-
munal spaces in allotments, and thereby the garden’s contribution to climate
mitigation measures is limited (Cabral et al. 2017). Nevertheless, the large area
of unsealed surfaces (Fig. 14.2) allows for local cooling through evapotranspi-
ration and run off regulation as contribution to climate adaptation goals. While
up to 1989 food provision was a main goal and publicly promoted to combat
food shortages, the emphasis of gardening has now shifted toward recreational
services, also with the development of community gardens (Cabral and Weiland
2016; Box 14.3). Therefore, urban gardens are regarded as an important asset
for the city with plans to energize these spaces by interlinking them with urban
parks. Allotment competitions and an exhibition by the Leipzig Botanical
Garden are used to promote gardening techniques that are beneficial to biodi-
versity and ecosystem services and to raise awareness of sustainability among
gardeners and the public (www.gartenwerkstatt-leipzig.de).
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Fig. 14.1 Map of Leipzig allotment gardens (in black) and community gardens (numbered
1-8) (Credit: Roland Kraemer, UEZ/iDiv)
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Box 14.2 (continued)

Fig. 14.2 Kleingarten
Naturfreunde (Credit:
Cabral)

Box 14.3: Community Garden Initiatives in Leipzig: Interplay of Spatial
Policy and Cultural Context as Impulse for Social Innovation

Leipzig’s community garden initiatives (CGIs) represent a broad variety as in
many European cities, such as intercultural gardens, community-supported
gardens, a start-up business (Fig. 14.3), and gardens run by environmental
NGOs for environmental education. The initiatives are influenced by both
availability of space and socio-cultural contexts. With regard to spatial policy,
Leipzig suffered deindustrialization and lost almost one third of its population
until 2010 (Haase et al. 2014), and the city had to cope with many inner urban
voids that can now be used by CGIs for interim use. In terms of cultural con-
text, many community garden actors belong to younger urbanites aiming at
sustainable urban development, urban transition, and/or political change —
while differing in details and rigidity. Their common background led more
than 120 CGIs nationwide to sign an Urban Gardening Manifest. Therein,
urban gardens are defined as common goods counteracting privatization and
commercialization, as spaces for cultural, social, and cultural variety of neigh-
borly cooperation, as bridges between cities and rural agriculture, and as
places of environmental education and common learning as well as places of
silence and endowed time (Miiller and Uberall 2014). Importantly, urban gar-
dens are explicitly acknowledged in the manifest for their contribution to a
better climate, quality of life, and environmental justice.
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Box 14.3 (continued)

e,

Fig. 14.3 Community gardens: Annalinde (Credit: Cabral) and community-supported
agriculture, start-up “ernte mich” (Credit: Cabral and Weiland)

This interplay of space availability and cultural movement therefore provides
opportunities for social innovation to grow and as an experimental space to
explore ecological alternatives (Miiller and Uberall 2014) under global change.

Box 14.4: Urban Gardens in Lisbon: Providing Food and Occupational
Activities

In 2011, the Greenway Network Strategy for Lisbon established the construc-
tion of several new allotments. Most of these allotments (Fig. 14.4) are located
in poorly maintained municipal green areas, thus assuring its maintenance at
a lower cost for the city aiming to support deprived communities. Presently,
Lisbon’s gardening area accounts for 84 ha and represents 1.5 m? per capita or
1% of the total city area (Cabral and Weiland 2016). As such allotment gar-
dens alone do not exert a significant contribution to the city climate mitigation
and adaptation, their main function is to serve food provision, e.g., for immi-
grants and struggling families, as well as cultural services, including recre-
ation and a sense of place, e.g., for retired and unemployed people, and
education opportunities, e.g., for school children (Cabral and Weiland 2016).
The strategy of connecting these spaces to existing parks and therefore main-
taining the existing permeable areas also contributes to improved green infra-
structures by establishing ecological corridors in the city.



14 Urban Gardens as Multifunctional Nature-Based Solutions for Societal Goals... 245

Box 14.4 (continued)
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Fig. 14.4 Vale de Chelas Horticultural park (credit: Costa)

Box 14.5: Urban Gardens in Manchester and Poznan: Provision of
Habitats for Biodiversity and Ecosystem Services

Speak et al. (2015) compared the biodiversity and ecosystem services pro-
vided by allotments in Poznan (Poland) and Manchester (UK). Together with
another study by Borysiak et al. (2017), on 11 representative allotment estates
in Poznan, 357 spontaneous species were found, among which 72% were
native. This is probably due to the fact that some allotment estates can host a
high number of spontaneous plants which is correlated with a high number of
abandoned plots. Thus the authors could show that allotments make a signifi-
cant contribution to biodiversity conservation unlike many previous studies
have documented.

The authors also found remarkable differences in ecosystem service provi-
sion between sites and between countries. While in Poznan the plots are large
and host large trees, which contribute to (micro)climate regulation, Manchester
allotments have fewer trees since they allocate more space to food cultivation,
while recreational use also differs, responding to societal preferences and pos-
sibly socio economic needs. Their study also shows that urban gardens can
serve a multitude of purposes and may — especially at the individual gardener
level — serve as adaptation potential to respond to changing climate and urban-
ization pressure.
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Since many landrace cultivars in Europe, i.e., traditional crop varieties adapted
to a specific geographical area, are threatened by extinction as they have often been
substituted by commercial strains, some authors argue that the maintenance of these
landraces in urban gardens can convert these spaces into a gene banks (Barthel et al.
2010, 2013). In this way, urban gardens can make a significant contribution to cli-
mate change adaptation, as these varieties are more likely to adapt to changing and
extreme conditions and may therefore contribute to resilience in an urban
environment.

14.5 Urban Gardens as Places for Promotion of Health
and Human Well-Being

Allotment gardens can make significant contributions to human health and well-
being, with main benefits arising from the contact with nature and the social oppor-
tunities provided by such places, which thus provide a stress-relieving refuge,
enable self-development, and contribute to healthier lifestyles (Genter et al. 2015).
There is a general understanding of the perceived benefits for health promotion
arising from engaging in community garden activities (Armstrong 2000). Hawkins
et al. (2011) found lower levels of stress among gardeners, ages 50-88, than their
peers who performed indoor exercises. Part of the benefits seem to arise from the
activity of gardening itself. Van Den Berg and Custers (2011) found that gardening
can promote relief from acute stress. In their study, allotment gardeners were sub-
mitted to a stressful Stroop task and then assigned to 30 min of outdoor gardening
while measuring salivary cortisol levels and self-reported mood; decrease in sali-
vary cortisol and thus levels of stress and positive moods were fully restored after
gardening. Another study in the UK, comparing the mental well-being of allotment
gardeners with non-gardeners, found that the allotment gardeners’ self-esteem,
mood, and general health were significantly improved as a result of just one allot-
ment session (Wood et al. 2015). These studies begin to demonstrate not only the
perceived impact of allotments and community gardens in health and well-being
but also its actual impact. Understanding the significance of the contribution of
urban gardens as a nature-based solution toward well-being is opportune in the
current context, where there is an increasing political interest in public health, in
well-being agendas, and in the impacts of the environment on mental and physical
health.

14.6 Urban Gardens as Drivers for Social Cohesion

One of the characteristics that can be studied regarding allotments and community
gardens is their social relevance for the people involved but also for the surrounding
communities. Adaptation to change (e.g., to climate change) is always a challenge
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which depends on individual and community knowledge, attitudes to risk, and cul-
tural predisposition (Adger et al. 2009), among other factors. Urban gardens can
help build social capacity to implement change (Adger 2003; Smit and Wandel
2006) by providing environmental education, intergenerational learning, and under-
standing of natural processes, cycles, and processes of climate change itself.
According to Barthel and Isendahl (2013), they have the capacity to respond to
needs of socio-ecological resilience. Firth et al. (2011) have shown that the social
benefits associated with community gardens are broad and include increasing social
cohesion and the ability of sharing common values, aims and behaviors, social sup-
port, and social connections developed through social bonds and networks. There
are many examples of collective action (Adger 2003) around the creation of com-
munity gardens to increase resilience in communities. Thus, these have the ability
to increase resilience and adaptive capacity of social structures (Folke et al. 2002)
in times of change and crises (e.g., producing fresh food for self-consumption and
for local communities) and to provide a place for socialization.

While the importance of urban gardening is recognized as a driver for commu-
nity building and social cohesion, the ways in which it happens may not always be
immediate and direct (Rodrigues et al. in review). In the early stages of develop-
ment, such benefits do not necessarily lengthen beyond the site and the people
involved to the realms of the neighborhood or the city (Veen 2015; Firth et al. 2011).
Moreover, the integration of community gardens within existing social structures
and in bringing together people from different socio economic backgrounds may
face some challenges (Veen 2015). However, social relations in gardens which have
a main focus on the social benefits of gardening have larger effects beyond the gar-
den itself (Veen 2015).

In contexts of migrant and refugee communities flows, urban gardens have the
potential to integrate diverse ethnic and social groups, and even though there might
be vulnerable issues to solve through the process of engagement development, there
are good examples of how these promote social integration and cohesion. For exam-
ple, community gardens in Glasgow cultivate collective practices that promote an
“equality-of-participation in place and community making,” accentuating relations
between people, organizational processes, and institutions and the opportunity to
develop and use public spaces in Glasgow (Crossan et al. 2016). Community gar-
dens enable better social networks and organizational capacity within the communi-
ties they are located, but this appears to be further enhanced in lower income and
minority neighborhoods (Armstrong 2000). Due to climate change, natural catastro-
phes can lead to migration movements more often. Since urban gardens can pro-
mote integration in societies and promote knowledge exchange and cultural
tolerance, they can ultimately avoid social instability during crisis and distressful
situations and serve as models and tools to adapt to climate change.
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14.7 Future Opportunities for Urban Gardening

Allotment and community gardens are not the only forms of urban gardening. In fact,
a new hybrid form of gardening, called zero-acreage farming (Zfarm), is growing in
several cities around the world. It includes rooftop gardens (Fig. 14.5), rooftop green-
houses, indoor farms (Fig. 14.6), windowsill gardens, and balcony gardens. While
rooftop gardens have proved to be efficient in Southern European cities like Bologna
(Orsini et al. 2015) or Barcelona and Milan (Sanyé-Mengual et al. 2015), roof green-
houses on the other hand are more suitable for Northern European cities, by allowing
an extension of the growing season in cold regions. On a smaller scale, gardening
balconies with edible species can also provide local food for households in any
latitude.

Fig. 14.5 Rooftop garden
in Bologna (Credit: Orsini)

Fig. 14.6 Indoor farm at
Pasona’s Tokyo building
(Credit: De Zeen)




14 Urban Gardens as Multifunctional Nature-Based Solutions for Societal Goals... 249

But gardening in buildings can do more than just provide food. Roof gardens, for
example, can also contribute to climate and water regulating services by offsetting
the effects of hard surfaces and impervious surfaces caused by buildings. In fact,
shading a roof surface can lower its temperature, and soil beds can absorb rainwater,
reducing surface run off (see also Enzi et al., Chap. 10, this volume). Additionally,
roof gardens’ soil beds reinforce the thermal insulation of a building rooftop, leading
to lower energy consumption and thus lower carbon emissions. There is also another
advantage in gardening in an elevated site: a rooftop has potentially more solar expo-
sure within a city than a ground located garden, thus enhancing plant growth.

From a social perspective, gardening on a common area such as a residential
building rooftop, if shared by tenants, provides an opportunity for meeting neigh-
bors and sharing knowledge on gardening. From an ecological perspective, rooftops
can attract pollinators and birds and create a more biodiverse ecosystem in the city
skyline (Orsini et al. 2014).

Within public spaces such as parks, and pedestrian streets, promoting edible species
can become a source of food with financial advantages for both the municipality and
its citizens. In fact, some cities have implemented this goal successfully, such as in
the case of Berlin and Leipzig (Essbare Stadt project) or Hague (Urbania Hoeve)
where both municipalities provide maps containing edible trees for free harvesting.
At an even bigger scale, the city of Munich has transformed in 2005 a former airport
into an exhibition area, called Die Plantage, which contains mostly edible species
(Philips 2013). In a remarkable case, the city of Todmorden (Box 14.6) has seen a
guerrilla gardening movement turn the whole city into an edible garden, as citizens

Box 14.6: The Incredible Edible Project: A Community Movement
Turned into an International Reference

The Incredible Edible project is a community gardening initiative which was
started by a small local group in Todmorden, England (http://www.incredible-
edible-todmorden.co.uk). The town has a population of about 17,000 and was
once an important textile production town, while it now suffers from one of
Britain’s highest unemployment rates. In 2008, the community decided to
restore the local food production system and started growing and promoting
local food, aiming to change behavior toward the environment and to create a
more resilient city (Paull 2013). This is realized by growing food to share in
public spaces, running networking and training workshops, and organizing
events to communicate and exchange knowledge about gardening (Fig. 14.7).
The success of the initiative has brought nearly 120 Incredible Edible groups
in the UK and more than 700 worldwide to the network. Thus, the Incredible
Edible Network has clearly a societal agenda (Adams et al. 2013) and has
begun to directly influence decision-makers at national level such as urbanists
by being shortlisted for urbanism design competitions (Paull 2013) and show-
casing the potential of nature-based solutions to environmental and societal
goals.


http://www.incredible-edible-todmorden.co.uk
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http://dx.doi.org/10.1007/978-3-319-56091-5_10
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Box 14.6 (continued)

Fig. 14.7 The green route map and a vegetable patch along the canal in Todmorden (Credit:
Paull 2013)

took up the task of planting edible species in every empty space in the city.
Todmorden has become a popular reference after establishing the incredible edible
network which extends now to hundreds of cities in Europe and around the world
(Paull 2013).

14.8 Conclusions

Allotments and community gardens are not the largest contributors for climate miti-
gation at the city level, as parks and private gardens can contribute more due to
larger amounts of biomass in large trees. Their role in microclimate regulation is
heightened when gardens are interlinked with other green spaces, thus enhancing
their performance. Additionally, they play important roles for water regulation in
providing unsealed surfaces for regulating run off and providing open space to
escape the urban heat island. They also provide habitat for native flora and may
serve as gene banks for adapted land cultivars. Furthermore, they are important
societal meeting places that can contribute to recreation, health, and well-being as
well as social cohesion.

New urban gardens, or community gardens, are a response to the current needs, not
only for food provision but also for socio political expressions and manifestations.
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Grassroots movements have proven that gardening is an important cultural contribu-
tion for future generations and that the future of cities needs to address this demand
by providing more space and more autonomy for better governance. The densifica-
tion of urban environments necessitates the use of innovative nature-based solutions
that respond and adapt to physical, socio economic challenges and embrace new
and creative typologies of spaces and approaches of urban gardening that can be
undertaken, for example, in existing or new developed buildings. These are all
important factors to facilitate climate change adaptation in urban communities.
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