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Nature-based climate action from schools to cities

Nature-based solutions (NBS) are defined as actions supported by nature that simultaneously provide 

environmental and socio-economic benefits in sustainable and resilient ways, and can play an important role 

towards systemic transitions leading to climate resilient cities. 

When incorporated in school environments (both within school settings and their surroundings), NBS 

interventions seem a promising path for boosting climate change adaptation and multiple co-benefits ranging 

from overcoming residential disparities in access to urban nature to enhanced well-being, health and learning 

opportunities for children and other vulnerable groups. 

COOLSCHOOLS vision



What are the challenges at stake?

Source of the media news: The Guardian online



Before
After

We examine the transformative potential 

of NBS for climate adaptation in school environments towards urban climate 

resilience, wellbeing, social justice and quality education in school settings and beyond.

Main goal



The cross-sectoral composition of our consortium (e.g., universities and research centers, city governments, 

international agencies, local organizations) and the creation of an Urban Living Lab (in Brussels), promotes 

the active involvement of different key stakeholders and final users.

Our team



Framework and case studies



Our project aims to support the creation of nature-based climate school shelters in cities.

Nature-based climate school shelters are innovative strategies relying on nature-based solutions that 
are implemented within school settings and their surroundings for responding to climate change.

Conceptual approach

Our approach goes beyond the idea of climate shelters 

as locally confined safe havens in terms of heat stress 

(the case of cooling centers primarily associated with 

air-conditioned public buildings that we identify as 

short-term maladaptive solution).



Nature-based climate school shelters are innovative strategies relying on nature-based solutions that are 

implemented within school settings and their surroundings for responding to climate change.

Conceptual approach

Differently, we argue that nature-based climate school shelters can offer a more sustainable and resilient strategy 

in the long term as we conceive them as:

co-created nature-based, enabling environments for responding to climate change that ensure wellbeing, social 

equity, learning and inclusivity regards schoolchildren, other school community members and the wider 

neighborhood community of actors around school centers. 
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▶ 93% of primary schools have less than 30% GBI 
cover within a 300m buffer

▶ 48% of primary schools across the four cities are 
considered “grey and socio-economically deprived”

ACCESSIBILITY & EQUITY  (WP1)

▶ In Brussels and Rotterdam, school-related GBI 
mostly favours affluent children

▶ In Paris and Barcelona (to a lesser extent), school-
related GBI mostly favours underprivileged 
children

▶ No substantial changes (gains or losses) in school-
related GBI in the assessed period (2006-2018)



ACCESSIBILITY & 
EQUITY  (WP1)

▶ 47% of the primary schools in 
Brussels have a deficit of 
vegetation cover in the 
schoolyard (less than 30%)

▶ 51% lack access to a nearby 
public green space (300 metres 
radius).

▶ 44% of primary schools have 
less than 30% vegetation cover 
in 300 metres radius

▶ Children from wealthier 
families benefit from greener 
and healthier school 
environments

Special Issue Equity and Justice



BIODIVERSITY PRACTICES (WP2)

Do green schoolyards 

provide habitats for wildlife?

Results

Yes ! Schoolyards are home to as much 

abundant and diverse wildlife as the nearby 

green spaces…

… Except for the herbaceous stratum 

(more in green spaces).

Abundance and diversity of arthropods 

depend on the vegetation surface IN and 

AROUND the school. 

70% of species are different between 

schools and green spaces

Livrables

Biodiversity report sent to each school

Scientific paper (Autumn 2024) 

Does connectivity influence 

urban biodiversity?

Results

Yes ! Connectivity has a positive influence 

on species diversity, especially in 

environments with little vegetation.

and No ! Connectivity does not influence 

the abundance of individuals 

The proportion of vegetation in 150m 

has a strong influence on abundance and 

diversity.

Livrables
Louis-Lucas, Bortolamiol, Clavel, Blanc, … , Clauzel.  
Where should we green our cities? Exploring 
Landscape Connectivity's Impact on Urban 
Biodiversity, Journal of applied ecology (in revision)

Do green schoolyards 

contribute to urban 

connectivity?
Methods

• Spatial modeling of urban connectivity 

• Analysis of the distribution of 

connectivity values for schools 

• Prioritization of schools to be greened 

to improve connectivity and restore 

corridors



Perceptions of biodiversity Biodiversity governance and 

management

Results

4 issues: cross-cutting, design, 

implementation, maintenance

e.g. Maintenance: anticipating and 

managing the maintenance phase, 

promoting the educational and recreational 

dimension, finding intermediaries, 

identifying defects and malfunctions, 

maintenance agreement, raising pupils' 

awareness of nature, supporting teachers, 

Teaching practices

• Understand teachers' level of 

education in biodiversity

• Assess the levers that need to be 

activated in order to implement this 

Determine the type of teaching tools 

available and to be produced in order 

to improve the level of knowledge in 

schoolyards

• Encourage staff involvement in this 

area, as well as that of parents' and 

neighbourhood associations>>Work in progress in 2024

>>Work in progress in 2024

BIODIVERSITY PRACTICES (WP2)



COGNITIVE FUNCTION, WELLBEING
(WP3)

Objective: To investigate the associations of (urban) school yard and school surrounding green 

spaces with cognitive function, behavior and well-being of pupils aged 10 to 11 years.



COGNITIVE FUNCTION, WELLBEING (WP3)

▪ Cognitive assessments:
▪ Attention & concentration 

(Continuous performance test)
▪ Short-term memory & selective 

attention (Spanne)
▪ Information processing (SDMT)

▪ Anthropometrics 
▪ Well-being and general health: 

KIDSCREEN-27 (self-completed)
▪ Behavioral screening: SDQ for 

youngsters (self-completed)
▪ Parental questionnaire



SAFETY & QUALITIES  (WP4)



SAFETY & QUALITIES (WP4)



GOVERNANCE (WP5)

Sources: Sekulova & Ruiz-Mallén (2024);
Sekulova et al. (in prep.) 



GOVERNANCE (WP5)

The extensive use of schoolyards as outdoor learning 
spaces (beyond physical education) is higher in 
transformed (green) grounds than in “classical” (grey) 
ones (in Barcelona).

Source of the figures: Sekulova et al. (in prep.)



The COOLSCHOOLS Guidelines for Schools

✔ Guidelines targeting school leaders, teachers and community members (e.g. parents),
offering recommendations and practical advice

✔ Featuring COOLSCHOOLS case studies

✔ Alignment of nature-based climate shelters with EU climate adaptation goals and UN SDGs

✔ Concrete examples of transformations and green features to be used in schools

✔ Troubleshooting advice for the planning, design, and maintenance of green schoolyards

Access the Guidelines here: 

https://www.scientix.eu/resources/details?r
esourceId=130261

COOLSCHOOLS Objective:
To guide European schools to become
nature-based climate shelters and promote
best practice on climate resilience,
inclusiveness, well-being and learning
opportunities

EDUCATION  (WP6)



The COOLSCHOOLS MOOC

✔ Introduces nature-based climate shelters to European teachers

✔ Disseminates best practice from COOLSCHOOLS case studies

✔ Emphasises pedagogical value of nature-based climate shelter interventions (NBCSI) for students

✔ Aligns NBCSI steps with the design-thinking process

✔ Peer-reviewed final activity focusing on the design of a NBCSI Action Plan

✔ Public webinar to engage audiences beyond MOOC participants

Access the MOOC here: 

https://www.europeanschoolnetacademy.eu/courses/c
ourse-v1:COOLSCHOOLS+GreenSchools+2024/about

COOLSCHOOLS objective:
To promote the health, cognitive, environmental and
pedagogical value of nature-based climate shelters in
schools to teachers through capacity building activities

Accessible online

Scientix TV Episode 19 on YouTube. 
Scientix® is an initiative of European 

Schoolnet.

EDUCATION  (WP6)

https://www.europeanschoolnetacademy.eu/courses/course-v1:COOLSCHOOLS+GreenSchools+2024/about
https://www.europeanschoolnetacademy.eu/courses/course-v1:COOLSCHOOLS+GreenSchools+2024/about
https://www.youtube.com/watch?v=QjgjsEIEJg4&embeds_referring_euri=https%3A%2F%2Fwww.scientix.eu%2F&source_ve_path=MzY4NDIsMjg2NjY&feature=emb_logo


Thanks for your attention!

More information:

WWW.COOLSCHOOLS.EU

@P_Coolschools

http://www.coolschools.eu/
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