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URBAN CLIMATE 
SHELTERS TO ADAPT 
CITIES TO CLIMATE 
CHANGE
A Proposal for Schoolyards in Turin (Italy)

Bruna Pincegher1, Maria Pizzorni2, 
Ombretta Caldarice3, Nicola Tollin4

Abstract
As the objective to limit the temperature increase to 1.5-2.0°C 
is still far-reaching, cities worldwide are promoting efforts to 
contrast the compound effects of climate change. Cities must 
undertake urgent actions to improve their adaptive capacities, 
working proactively with stakeholders and communities to cope 
with current and future climate change phenomena and impacts. 
This paper aims at understanding how cities can adapt to climate 
change, through a resilient transformation of urban spaces by 
design, and explicitly use climate shelters to respond to climate 
hazards, such as heat waves, flooding, and droughts. This paper 
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focuses on the transformative potential of climate shelters in 
urban design, particularly within the framework of the ‘Climate 
Shelters (2019-2020)’ project funded by the European Commis-
sion’s Urban Innovation Actions (UIA) programme. The project 
aims at transforming schoolyards, currently based on impervious 
surfaces and low-albedo materials, to more sustainable, natural, 
and resilient ones, which contribute to adapting cities to climate 
change and citizens’ quality of life and health.
Despite a lack of standardized terminology, the successful imple-
mentations in Madrid, Barcelona, London, Paris, Amsterdam, and 
The Hague prompted the introduction of the concept of Urban Cli-
mate Shelter (UCS), requesting a more comprehensive understat-
ing of this concept and its applicability to diverse urban contexts.
The objective of this paper is to delve into the role of UCS within 
schoolyards. The focus extends beyond their function, emphasiz-
ing their potential as spaces that can strengthen the capacity of 
cities to adapt to climate change by engaging the local community 
and stakeholders and enhancing bottom-up approaches. Lastly, to 
illustrate this, a case study from Turin is presented, detailing the 
design of a proposed schoolyard and the upscaling process.

Keywords: Urban Climate Shelter, Climate Change Mitigation and 
Adaptation, Schoolyard Regeneration, Co-designing public spac-
es, Urban Resilience

1. Introduction
Currently, the world’s population in urban areas has overtaken the 
population in rural areas, totalizing more than 55% of humanity 
living in urbanized areas. In Europe, precisely 73% of inhabitants 
live in the cities, expecting to achieve 82% in less than three de-
cades. Considering the rapid growth of major urban centres, by the 
year 2050, over 65% of the global population is projected to live 
in urban and peri-urban areas (Chamie, 2019). Moreover, cities 
are responsible for more than two-thirds of CO2 emissions, more 
than half of global waste, and the consumption of three-fourths of 
natural resources (Kamal-Chaoui & Alexis, 2009). Certainly, cities 
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play a pivotal role in driving change and providing solutions for 
recurrent threats and disasters, such as social inequalities, energy 
safety, and climate change (IPCC, 2023).
This paper focuses on an innovative strategy for addressing the 
impacts of climate change: The Urban Climate Shelter (UCS). 
Despite being relatively new, the UCS has been adopted in sev-
eral European cities over the past decade, yet there is no univer-
sally agreed-upon definition. For example, Madrid, Barcelona, 
London, Paris, Amsterdam, and The Hague developed this solu-
tion to use schools as cooling islands.
Initially, ‘climate shelter’ was defined as a natural space where 
animals used to hide from weather events (Florido & Florido, 
2022). However, in the spatial planning context, ‘climate shelter’ 
is a new term used by Barcelona to refer to a cooling public space 
that provides thermal comfort for residents and tourists (Vetter, 
2020). This paper adopts the term ‘Urban Climate Shelter (UCS)’.
Urban Climate Shelters (UCS) are spaces to adapt cities to cli-
mate change by offering protection from extreme weather events 
like heat waves, floods, and droughts. They achieve this through 
a combination of green infrastructure (parks, trees) and blue in-
frastructure (water features, retention ponds), designed collab-
oratively with local communities, ensuring bottom-up initiatives.
First and foremost, this paper concentrates on implementing 
UCS in schoolyards. Transforming schoolyards into a greener 
environment has become a common strategy to adapt to climate 
change, including climate hazards such as heat, flooding, and 
precipitation, since schoolyards constitute a significant portion 
of open space within cities and serve diverse populations, in-
cluding students, parents, and faculty, their enhancement holds 
multiple environmental and social benefits (Flax et al., 2020).
Paris and Barcelona have received funding from the European 
Union through the Urban Innovative Action (UIA) project to 
transform a limited number of schools. However, both cities in-
tend to expand the initiative to more schools. Paris aims at 
transforming all public schools by 2050, while Barcelona consid-
ers existing inequalities in green school infrastructure during the 
upscaling process. An essential requirement of the UIA project 
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is to enhance the utilization of schoolyards as public spaces, 
especially during summertime and after school hours, to provide 
cooling areas accessible to vulnerable populations (Antoniadis 
et al., 2020; Baró et al., 2022). Amsterdam shares a similar 
approach by opening schoolyards after school hours and intends 
to upscale to more schools (Antoniadis et al., 2020).
Moreover, incorporating Nature-Based Solutions (NBSs) to trans-
form schoolyards into UCSs presents a promising pathway to en-
hance multiple co-benefits, including improved health, well-being, 
and social justice, particularly for children and those vulnerable 
to extreme heat (Baró et al., 2022; Flax et al., 2020). Position-
ing schools as UCSs serves as compelling demonstration proj-
ects for climate mitigation and adaptation, benefiting cities and 
communities by reducing heat and restoring urban ecosystems 
through NBSs (Raymond, 2017).
However, understanding the implementation challenges and upscal-
ing opportunities for UCSs in schoolyards across Europe requires 
further systematic research and practical case studies. Starting 
from this framework, the paper aims at presenting a design meth-
odology to implement the UCS initiative for achieving a widespread 
impact, exemplified in the proposed case of Turin in Italy.

2. UCS proposal in Turin
Turin, located in the Piedmont region north of Italy, has many 
environmental peculiarities: it is surrounded by the Alps and has 
a complex hydrological system, crossed by three large rivers (the 
Po, the Dora, and the Sangone). Furthermore, Turin was consid-
ered the industrial capital that propelled Italy’s post-war eco-
nomic recovery among automotive and mechanical manufacturing 
companies in the 1990s (Department for Environmental Policies 
with the Coordination of the Environment Area, 2020). Given its 
urban development, the city is highly impervious and prone to 
climatic hazards such as heat waves and flooding.
Despite these challenges, Turin has committed to ambitious en-
vironmental goals outlined in its Strategic Green Infrastructure 
Plan and aspires to be the greenest city in Italy and the greenest 
large city in Europe. Additionally, ‘Turin path within 100 Climate 
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Neutrality Cities EU Mission’ aims at transforming towards cli-
mate neutrality by 2030. Strategies for achieving these objectives 
include mitigating vulnerabilities through ecosystem services, 
boosting ecological health and biodiversity, increasing connectiv-
ity among green areas, utilizing green infrastructure for greater 
social inclusion, and promoting cultural and outdoor tourism (Pia-
no Strategico Infrastruttura verde – Verde pubblico, 2020).
Turin has developed three plans and policies related to environ-
mental sustainability and climate adaptation: Action Plan for a 
Sustainable and Resilient Turin 2030 (2019), Climate Resilience 
Plan (2020), and Green Infrastructure Plan (2020). This paper 
explores the interplay between these initiatives and the imple-
mentation of Urban Climate Shelters. To begin with, out of the 
three plans, only the Climate Resilience Plan mentions the con-
cept of climate refuge, where it categorizes the greenery as a 
strategy for regulating temperature; however, the strategy only 
focuses on increasing the usage of the hillside area of the city.
The proposal development started by identifying two main cli-
mate hazards: Urban Heat Island (UHI) and Flooding. Referring 
to UHI, the analysis presents a spatial overview of the city, fa-
cilitating the understanding of the warmest spots, mainly located 
in the industrial areas southwest and northeast. In addition, the 
city centre also presents high-temperature levels due to its high 
densification and compact urban morphology. Associated with 
flooding, the analysis presents an understanding of low to high-
risk areas affected by it. Furthermore, an analysis of infrastruc-
tures exposed to climate hazards reported 444 schools exposed 
to UHI, 53 schools exposed to flooding, and 65 schools exposed 
to multi-hazards, thus representing more than 90% of schools in 
Turin (European Green Capital Award, 2022).
The following step referred to identifying the most vulnerable 
groups, of which four were identified. The first two groups are 
the children, characterized by a population under 14 years old, 
and the elderly, characterized by a population over 65 years old. 
These first two groups were explicitly identified as representing 
higher vulnerability to heat events and, therefore, need special 
attention (Vetter, 2020). The other two groups are the foreign 

Fig 1: The co-design 
analysis stage ap-
plied to the pilot case 
in Turin.
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population and the population with low socioeconomic status; 
these groups are mainly identified as minorities with lower re-
sources to cope with climate events.
The selected schoolyard for the proposed intervention and imple-
mentation of UCS is a medium school in the north area of the Val-
docco neighbourhood. The area has developed the project ‘Livable 
Valdoco’ that aims at shifting the current neighbourhood scenario 
characterized by 90% of the public spaces representing roads or 
parking to a better one by increasing the vegetation and coping 
with UHI and rainwater management (Valdocco Vivibile | Torino 
Vivibile, n.d.). The project focuses on the road infrastructure 
and redesigning sidewalks and crosswalks, bringing more areas for 
pedestrians, greenery, and water management.

2.1 Single UCS implementation process
This paper primarily explores the design aspect of UCS. It ini-
tiates from a comprehensive analysis comprising climate hazard 
analysis, social vulnerability analysis, landscape analysis, school-
yard analysis, solar analysis, and thermal analysis (Figure 1).
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An approach was employed to analyse previous steps and 
highlight key findings thoroughly. The first one related to 
the thermal analysis, which provided the warmest area in the 
school perimeter. The second finding was from the solar anal-
ysis to understand where the sun irradiates more. The fol-
lowing finding was related to the area of flooding. For this 
step, two observations were necessary: firstly, to understand 
the location of the school and the location of the river and, 
therefore, the direction of the water; subsequently, the other 
observation was done from the flooding map. The building 
mass and schoolyard analysis provided insight into the most 
significant area for change. As a result, five main catego-
ries were identified: Area with the highest level of sunlight, 
primarily area affected by flooding, largest area for change, 
warmest area, and building area.
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Fig 2: Key findings from 
the analysis of the school-
yard.

The strategy proposed focused on incorporating the key find-
ings from the analysis into the design strategy, comprehending 
the school’s surroundings, particularly emphasizing flooding and 
the Urban Heat Island (UHI) effect, both significant climate 
risks in Turin and present in the selected schoolyard (Figure 
3). Additionally, while the existing greenery in the schoolyard 
is valuable, there is potential for enhancing vegetation, which 
offers numerous benefits. Moreover, the proposal included util-
ising natural materials and expanding permeable paving to im-
prove environmental sustainability. Lastly, water management 
features, such as rain gardens and bioswales, were integrated 
to collect and manage water effectively, thereby mitigating the 
demands on water resources.
Finally, the proposed design incorporates a set of six strat-
egies/elements to be implemented in the schoolyards: water 
management, garden, permeable path, shading elements, water 
fountain, and increase of greenery (Figure 4). This includes, 
for example, within water management, bioswale that can serve 
as a feature for collecting and slowing down the water, espe-
cially since this strategy can have greater results when imple-
mented in larger areas such as highly impervious urban areas 
(Jusić et al., 2019). Gardens enhance both the permeability 
and vegetation of the schoolyard while using natural materials 
in the permeable paths promote sustainability and reusability. 
Shading elements not only expand shaded areas but also of-
fer diverse experiences for users, particularly children. Water 
fountains are intended to be used for drinking and as a play-
ful feature for cooling down. Lastly, the plantation of trees, 
especially in the areas with a higher level of sunlight and the 
warmest spots.

2.2 Upscaling UCS proposal in Turin
In order to provide sheltered cities, one essential step is the up-
scaling. Moreover, it facilitates the transition from implementing 
a single UCS to establishing a network of UCS, thereby fostering 
adaptation to climate change. The strategy for the city of Turin 
is first to prioritize the transformation in the most vulnerable 
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Fig 3: Design strategies.

Fig 4: The schoolyard design proposal.
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It is crucial to realize that the potential areas for upscaling were 
addressed in this research as a starting point without determin-
ing whether the area is appropriate for the project. For instance, 
a detailed analysis is required, including climate hazard analy-
sis, social vulnerability analysis, landscape analysis, schoolyard 
analysis, solar analysis, and thermal analysis for each school in 
the city. In the same way, it is essential to align with existing 
projects, plans and policies in the given area/city. Finally, the 

areas (presented with areas with high concentrations of vulner-
able groups and climate hazards). The strategy entails a phased 
plan (Figure 5): By 2030, transform 80 selected kindergartens in 
the most vulnerable areas into Urban Climate Shelters. By 2040: 
transform 218 kindergartens in Turin and 53 elementary schools 
in the most vulnerable areas. By 2050: Upgrade to all schools and 
universities in Turin (218 kindergartens; 143 elementary schools, 
87 medium schools, 162 high schools, and 29 Universities.
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3. Conclusion
Transforming schoolyards into UCS can enhance the interaction 
area that is so important for the school community, improve the 
quality of life for everyday school usage, and provide additional 
public space for citizens, increasing greenery and adapting to 
climate change. The UCS concept encourages a gradual start by 
installing a single UCS as a reachable goal. Nevertheless, the 
objective is to upscale and implement in most spaces, fostering 
a sheltering and resilient city. Additionally, it enhances the idea 
that every space has a potential for change, whether by imple-
menting one or all the design features.
While this paper primarily focuses on schoolyards, it acknowl-
edges the broader applicability of the Urban Climate Shelter 
concept to other public spaces such as parking lots, squares, li-

UCS initiative encourages the transformation beyond schoolyards 
involving other sectors and facilities, subsequently fostering re-
silient and shelter cities.

Fig 5: Strategy for 
upscaling in Turin.
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braries, and hospital yards. Consequently, schoolyards might be 
just the starting point of community awareness of climate change 
and co-production initiatives transformations at the city scale.
Furthermore, UCS provides a valuable addition to the city of 
Turin, fostering awareness and community engagement and tan-
gible transformations that benefit both the population and the 
environment. Moreover, it coordinates with the city’s goals and 
missions to become the greenest city in Italy and the greenest 
large city in Europe and to move towards climate neutrality by 
2030. Finally, the process of scaling up UCS in Turin extends be-
yond the scope outlined in the Climate Resilience Plan, not only 
focusing on the hilly area of the city but especially addressing 
the most vulnerable areas to climate hazards, including ex-in-
dustrial areas and the city centre.
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The European Union defines resilience as the ability to withstand 
and undergo transitions in a sustainable, fair and democratic 
way. For an urban system, resilience represents the ability to 
adapt and transform in response to stress while maintaining 
its essential functions and identities. The designer is therefore 
called to guide this movement, conducting innovative analyses and 
validating and experimenting with new ways of designing cities. 
Designing resilience involves adopting a holistic and systemic 
approach that considers the interdependencies and interactions 
between different urban components. Only by addressing urban 
habitats in their entirety can designers truly understand the 
changing kinetics of cities and their populations.
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