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Schools face an urgent challenge: the need to adapt

to socio-environmental crises. This is especially true

of the climate crisis, which already directly affects

children and the broader school community.™ Increas-
ingly frequent and extreme events — such as heat

waves, landslides, droughts, and floods — are dis-
rupting education, threatening not only teaching and

learning but also the physical and emotional health of
students and educators.

The climate emergency is no longer a distant pre-
diction; it is an everyday reality for children and adoles-
cents. Their stage of development makes them espe-
cially vulnerable, and they feel its effects more intensely.

Schools play a strategic role in this context. They
are numerous and widely distributed, central to the
lives of children and families, part of everyday rou-
tines, and vital spaces for community life. They also
form part of the social protection network and serve
as centers of knowledge and culture. Preparing these
institutions for climate adaptation is therefore essen-
tial. This requires systemic, cross-sector action that
addresses both the everyday operations and emer-
gency response, including contingency planning, re-
silient architectural design, environmental regener-

** [EXPLANATORY NOTE] Throughout this guide, we use the definition of “child”
from the United Nations Convention on the Rights of the Child, which applies to
every human being under 18 years of age.
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ation of surrounding areas, recovery of pedagogical
activities after disasters, and mental health support
in the face of trauma, loss, and irreparable damage.

Adaptation is not only about worst-case scenarios
but also about the everyday effects of climate change
on school life. Here, Nature™ emerges as a fundamen-
tal ally. Greening school spaces makes them more re-
silient while also addressing the lack of contact with
Nature in children’s lives. In turn, this supports holistic
development and enables a living curriculum rooted
in care and critical awareness. Together, these bene-
fits reinforce the right to a quality education that pro-
motes health and well-being.

School environments with permeable ground,
shade, greenery, and good ventilation provide ther-
mal comfort, reduce stress, and improve focus. Re-
imagining and regenerating the places where chil-
dren spend much of their day is therefore a matter
of rights: the right of children and adolescents to a
healthy environment. Access to Nature and outdoor
experiences in daily school life is not just an environ-
mental or pedagogical benefit — it is essential to ho-
listic development.

** [EXPLANATORY NOTE] We recognize Nature as an essential part of the
human experience and a source of wisdom; therefore, we have chosen to write it
with a capital “N.”
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Yet Nature can no longer be viewed in isolation.
This work must be grounded in knowledge systems,
values, and technologies that recognize life as deeply
interconnected with the environment and with other
beings, and teaching and learning as a continuous
process that integrates body, knowledge, and culture.
Bridging different knowledge systems — Western and
ancestral — can advance a more holistic science, one
that acknowledges the inseparability of culture and
Nature, and values the contributions of Indigenous
and Black peoples to ecosystem restoration.

This publication supports the urgent task of help-
ing schools adapt™ to climate change in their local con-
texts, recognizing school infrastructure as a corner-
stone of quality education. Drawing on the concept of
Nature-based Education (NbE) — which emphasizes
learning beyond classroom walls while fostering crit-
ical environmental awareness— the guide offers a
repertoire of Nature-based Solutions (NbS) tailored
to the needs, realities, and bioclimatic conditions of
each school. It is intended especially for school man-
agement teams as well as municipal and state educa-

** [EXPLANATORY NOTE] Climate action is commonly understood in three
main areas: (i) mitigation, (ii) adaptation to the impacts of climate change, and
(iii) addressing loss and damage. This guide focuses on supporting schools in
adapting to the impacts of climate change.
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tion and public works officials responsible for infra-
structure and pedagogical planning.

Originally published in Portuguese, with a focus
on effective practices and experiences from Brazil,
this English edition aims to broaden the dialogue by
incorporating references from initiatives around the
world. Beyond sharing solutions, our goal is to high-
light the urgency of advancing a global movement for
Nature-based Education —one in which schools adopt
practices that make them more resilient, greener, and
healthier. It is also about recognizing that we are part
of a biodiverse and culturally rich planetary community,
united in the effort to transform schools into spaces
that care for both people and the environment.

Gabriel Maia Salgado
Education Manager, Alana

Paula Mendonca
Education, Nature, and Childhood Cultures Specialist, Alana

Lais Fleury
Head of International Partnerships and Nature Portfolio, Alana
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1. Socio-environmental

crises and
children’s rights







We are living through a decisive moment, a threat to
the very existence of humanity, as researchers and
multilateral organizations have warned. In a 2021 re-
port, the United Nations (UN) identified three inter-
connected socio-environmental crises: climate
change, biodiversity loss, and pollution.' These cri-
ses place the health and well-being of present and
future generations at risk, while at the same time
causing suffering and enormous lost opportunities
for all forms of life.

According to UNICEF’s Children’s Climate Risk
Index (2021), more than two billion children world-
wide are exposed to more than one climate and en-
vironmental risk. The World Bank reports that, over
the past 20 years, more than five million students
lost school days due to closures caused by extreme
climate events.? Air pollution, food insecurity, lack
of safe drinking water, forced migration, epidemics,
droughts, floods, and heat waves affect children
disproportionately and more severely, precisely
because they are still in a vulnerable stage of devel-
opment. The data are even more alarming for those
facing racial, socioeconomic, and environmental dis-
advantages — including Indigenous and Black chil-
dren, those from rural or marginalized urban com-
munities, children with disabilities, girls, and children
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from Traditional Communities* —> particularly in the
Global South.*

Thereis also afourth crisis, less visible but no less se-
rious: the crisis of disconnection from nature.’ In many
urban areas, children are increasingly confined indoors,
with shrinking opportunities to access the natural world.
This is driven by multiple factors, including public safety
concerns, excessive screen time, social inequality, lim-
ited access to green areas, and urban planning that pays
little attention to children’s needs — putting the very fu-
ture of life on Earth at risk.

Life is established through connection. Nothing ex-
ists in isolation; everything is interrelated, and recogniz-
ing this web of relationships among all beings is key to
sustainability. Science affirms this fact, which also un-
derpins the ways of life and knowledge systems of Indig-
enous Peoples, quilombolas, and other Traditional Com-
munities living in harmony with the environment.

** [EXPLANATORY NOTE] Povos e Comunidades Tradicionais (Traditional Peoples
and Communities) is a broad legal and cultural category that includes Indigenous
Peoples, quilombolas (Afro-Brazilian communities founded by formerly enslaved
people), ribeirinhos (communities living along rivers — especially in the Amazon —
whose livelihoods depend on fishing, small-scale farming, and river transport), ex-
tractivist groups (communities whose livelihoods depend on the harvesting of forest
and natural resources, such as rubber tappers and nut gatherers), and others whose
ways of life are deeply tied to the land and to the sustainable use of natural resources.
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By contrast, a utilitarian and human-centered view of
nature, rooted in colonial thought, shapes social organi-
zation and guides urban and rural planning. In these mod-
els, priority is given to the flow of goods and commerce,
along with those who produce them. Children, rarely pri-
oritized, are pushed out of their natural place of belong-
ing: open, outdoor spaces. Confined between walls and
fences — without green, without blue, without water, with-
out earth, without plants, without animals, without wind
or sunlight — they suffer.

The American Academy of Pediatrics affirms that be-
ing separated from nature harms children’s health and
development, leading to higher rates of sedentary be-
havior, obesity, early-onset myopia, reduced motor skills,
and sleep problems.® At the same time, research demon-
strates that contact with nature supports children’s
overall growth, benefiting their physical, cognitive, so-
cial, emotional, and even spiritual well-being. For this rea-
son, strengthening children’s connection with nature
is a fundamental premise for protecting their rights. A
healthy environment is vital for comprehensive develop-
ment, just as a close bond with nature is key to nurturing
pro-conservation attitudes throughout life.

Bringing nature into school spaces thus offers a double
benefit: it supports students’ comprehensive development
while also making schools more resilient to climate change.
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I The crisis of disconnection from nature —
also known as “nature-deficit disorder” — has impacts
on the health of both children and the planet.




Impacts of the climate crisis on education

The climate crisis is a global reality, and we are feeling
its effects with increasing intensity.” News reports
frequently show schools being closed due to extreme
heat, floods, or landslides. These cases make clear
that climate change threatens the right to education
and underscore the need for schools to prepare for
this new reality.

The World Bank’s report on the impact of climate
change on education presents alarming data: 99% of
children worldwide are exposed to at least one cli-
mate event or environmental threat. The report es-
timates that each year approximately 75 million chil-
dren have their education disrupted by the impacts
of natural disasters and conflicts, a number expected
to grow with the climate crisis. A 2025 report by the
United Nations Children’s Fund (UNICEF) notes that
at least1in 7 students (242 million) across 85 coun-
tries had their education disrupted in 2024 due to
extreme weather events such as heat waves, tropi-
cal cyclones, storms, floods, and droughts.® In 2017,
torrential rains in Southeast Asia flooded more than
12,000 schoolsinIndia, 4,000 in Bangladesh,and 2,000
in Nepal.’
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According to the same UNICEF report, in 2024
heat waves interrupted classes for approximately 171
million children worldwide. In April of that year, every
school in Bangladesh, Cambodia, and the Philippines
was closed, affecting 63 million students. In Brazil in
February 2025, schools in Rio Grande do Sul delayed
reopening, affecting roughly 700,000 students, as
temperatures exceeded 40 °C, making travel difficult
and classrooms unsafe for teaching and learning.'

Another example, also in Brazil, occurred in Rio de
Janeiro during the same period, when the city reached
Heat Level 4, with a heat index of up to 60 °C, accord-
ing to the National Institute of Meteorology (INMET)."
Schools were advised to avoid outdoor activities, and
the state government authorized public schools with-
out air conditioning to reduce in-person hours by 50%.

Extreme heat has significant impacts on students’
health, education, and development, compromising
their cognitive capacity and well-being. Studies in-
dicate that at temperatures above 38 °C, essential
functions such as reasoning, memory, and compre-
hension are severely impaired, while temperatures
above 42 °C can cause irreversible damage, including
the death of neurons." In addition, the body goes on

** [EXPLANATORY NOTE] Heat Level 4, as designated by the City of Rio de
Janeiro’s Municipal Health Department, applies when temperatures range from
40 °C to 44 °C and are expected to persist for at least three consecutive days.
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Image: Rafa Neddermeyer / Collection: Agéncia Brasil

™ Damage caused by flooding at a municipal school
in central Eldorado do Sul, southern Brazil.

high alert, diverting energy away from concentration
to relieve discomfort, making it difficult to engage in
school activities. Children are especially vulnerable
to dehydration, experiencing dizziness, fatigue, and
even fainting, along with increased irritability and dif-
ficulty socializing. The problem also affects teachers,
impacting their health, cognitive performance, and
classroom management when students are unmoti-
vated and suffering from extreme heat.

A study analyzing 30,000 Brazilian schools re-
vealed that exposure to heat increases dropout rates,

f 20
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Image: Rinaldo Martinucci / Collection: Instituto Alana
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™ Many Brazilian schools are surrounded by walls and
fences, without green areas or outdoor courtyards.

particularly in urban areas.” In India, a study of 335
primary schools highlighted students’ vulnerabilities
to heat exposure, showing links to absenteeism and a
wide range of health impacts, including strokes, heat
exhaustion, dehydration, fainting, vomiting and diar-

rhea, allergies, and other complications.™
These cases also need to be viewed through the

lens of socio-environmental inequality. Climate change
and extreme events affect schools differently depend-
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ing on the location and the makeup of the school com-
munity. The unequal burden on certain populations,
shaped by race and social factors, has been described

as environmental racism.

A study carried out by Instituto Alanain partnership
with MapBiomas analyzed a sample of 20,635 public
and private early childhood and primary schools in all
Brazilian state capitals and revealed that more than
one-third did not have green areas on their grounds.”
The absence of nature was even higher in early child-
hood education, where this percentage rose to 43.5%.
The data show that the poorer and Blacker* a school
is, the less nature it has — both within its walls and
in the surrounding area — and the more vulnerable it
will be to disasters linked to the climate crisis.

Another finding is that half of the schools located
in favelas and urban low income communities in Bra-
zil have no green areas on their grounds, and 89.6%
are in areas vulnerable to climate impacts.™* A racial
dimension is also evident, regarding extreme heat ex-
posure: 36.4% of predominantly Black schools record

[EXPLANATORY NOTES]

** Predominantly Black schools are those in which 60% or more of the students
self-identify as Black.

***t These schools are in areas vulnerable to hydrometeorological and climatic
events that may trigger flooding, flash floods, or landslides.

f )



temperatures 3.6 °C above their city’s average, com-
pared to 16.5% of predominantly white schools.
These findings reveal that schools have provided
children and adolescents limited — and unevenly dis-
tributed — access to nature. This situation is troubling
not only because school is the only opportunity for
many children to experience nature in their daily lives,
but also because schools without green spaces may
feel the impacts of the climate crisis more severely.




2. Schools as spaces
of climate resilience
and access to nature

Rt

A '\

”~y

\

el b4
p \:‘

ft




CODINA, Joaquim Jos€. |Aegiphilal, n.d. Drawing, watercolor, 31.5 x 18 cm.




Schools are essential institutions for promoting the
right to education, safety, health, and well-being for
students, families, and educators, especially during
climate-related disasters. Schools with larger green
areas'® and those that adopt Nature-based Solutions
(NbS)" are better equipped to face the climate emer-
gency. Beyond vegetation alone, NbS offer wide-rang-
ing benefits for schoolinfrastructure and environments,
as discussed in Chapter 4 of this guide. By integrating
natural elements into school spaces, these solutions
strengthen climate resilience, advance environmental
and climate education, and foster deeper connections
between students and nature.

In this context, experts around the world are ex-
panding approaches to environmental education and
integrating existing education strategies within an in-
clusive framework known as Nature-based Education
(NbE).” The International Union for Conservation of
Nature (IUCN) Commission on Education and Commu-
nication defines NbE as a set of practices that weave
together ancestral and scientific knowledge, empha-
sizing environmental and climate education, disaster
risk reduction, sustainability, outdoor learning, and ex-
periential learning, among other dimensions.

Rather than a one-size-fits-all model, NbE func-
tions as an educational ecosystem that brings nature
to the center of both teaching and school design.
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It weaves together complementary strategies rooted
in the local context and aligned with neighborhood-
and city-level urban policies.

This approach expands opportunities to play, learn,
and build positive relationships with nature, while
also supporting holistic development. In addition to
enriching pedagogical opportunities, NbE plays a stra-
tegic role in helping schools adapt to global crises.
Through participatory, multisectoral, and inclusive
practices, it builds the resiliency of school infrastruc-
ture, preparing it to withstand increasingly intense cli-
mate challenges.

To inspire and guide efforts toward climate resil-
ience in human development, a set of guiding prin-
ciples was introduced at COP29, in Baku, Azerbaijan.
Principle 4 emphasizes strengthening the climate re-
silience of education systems, including schools and
other learning environments, by recommending stra-
tegic investments that make education infrastruc-
ture safer and more adaptive. The principle prioritizes
protecting the most vulnerable from climate impacts
that could disrupt essential services."”

Moreover, a greener school with appropriate infra-
structure guarantees children the right to access na-
ture and a healthy environment. For many students,
school is the main place where they can experience
outdoor play, socialization, and learning — opportuni-
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Image: Rinaldo Martinucci / Collection: Instituto Alana

™ Agora School in Sido Paulo, Brazil, promotes outdoor
pedagogical practices, combining play with connection
to nature and fostering the well-being of the school
community in ways adapted to the local context.

ties often unavailable elsewhere in their daily lives. Re-
thinking school infrastructure to make it greener and
more resilient is essential to delivering high-quality
education aligned with today’s global challenges.

In the United States, the American Society of Land-
scape Architects (ASLA) supports the Living School-
yards Act (S.1538), introduced in 2023.%° This legislation
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provides funding to transform and redesign school-
yards with more natural features, replacing paved sur-
faces with trees and vegetation, natural stormwater
management systems, outdoor classrooms, and parks.
These transformations are designed to give children
opportunities to experience nature while they learn.*

The benefits of a greener school go beyond the
schoolyard and extend into the city. Schools are numer-
ous, widely distributed public facilities and serve as im-
portant spaces for culture and community life. When
schools and their surroundings become greener, they
provide environmental benefits (flood prevention, tem-
perature regulation, pollution reduction, and more) that
serve not only children, families, and educators, but
also the city as a whole. Greener schools strengthen
and expand the network of urban green spaces, im-
prove access to and connection with nature, and pro-
mote community health and well-being.

One strategy for adapting schools to climate
change is the greening of school spaces through the
implementation of NbS and other approaches. Green
schools draw on methods that combine scientific
and ancestral knowledge™ to promote biodiversity

[EXPLANATORY NOTE] In this guide, we have chosen to refer to the body
of knowledge of Indigenous and Black peoples — both past and present — was
ancestral sciences or systems of knowledge. By contrast, we refer to the dominant
modern and contemporary systems of knowledge as Western science.
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and generate shade, ventilation, natural lighting, and
thermal comfort, while replacing paved areas with
permeable surfaces and natural flooring. Integrating
nature also involves rethinking the materials used for
furniture and play-learning equipment, as well as the
intended purposes of each space.

This shift is crucial for making schools healthier,
safer, more resilient, and better suited to children’s ed-
ucation and holistic development. Prioritizing nature’s
wisdom — grounded in Nature-based Solutions (NbS)
and ancestral knowledge — is prompting many coun-
tries to pursue innovative approaches to transform ed-
ucational infrastructure, preparing schools to face cur-
rent and future climate challenges and to safeguard

the right to education.
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Benefits of greener,
more resilient schools

Thermal comfort: protection
against extreme heat and pollution

Children are more vulnerable to intense heat. Vege-
tation provides natural shade, lowering the microcli-
mate temperature and improving thermal comfort
both inside and outside classrooms.

The evapotranspiration™ of plants and reflecting

pools increases humidity, making the environment
cooler and more pleasant.

Vegetation filters air pollutants, improves air qual-
ity, and creates a healthier environment for the

school community and its surroundings.

Tall trees and denser vegetation act as natural bar-
riers against noise, reducing sound pollution and

providing greater acoustic comfort for the school

community.

[EXPLANATORY NOTE] Evapotranspiration is the process by which water
moves from soil and plants into the atmosphere as vapor, combining evaporation
(water loss from soil and surface water) and transpiration (water released by
plants). It is a key part of the hydrological cycle, shaping climate, water availabil-
ity, and agriculture.
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The creation of water features, such as reflecting

pools, provides thermal comfort as well as places

where children can cool off, play, and learn from this

natural element.

Adaptations to school facilities that allow cross-ven-
tilation and natural light increase air circulation,
improve thermal comfort, and reduce the energy

needed for cooling and artificial lighting.

Green roofs and facades create more energy-effi-
cient areas and promote carbon capture, while also

reducing the sensation of heat in indoor spaces.

Reducing the impact of tloods and droughts

Environments that support rainwater management,
such as those with larger permeable areas, improve
soil drainage and slow water runoff after heavy rains,
reducing the risk of flooding.

Schools with more vegetation help retain rainwa-
ter, keeping the soil moister and easing the effects
of drought periods.

Schools that invest in rainwater harvesting and stor-
age help reduce the use of water from external and
nonrenewable sources, are better able to withstand
periods of drought and dry spells, and are less de-
pendent on outside supply.

35



Biodiversity regeneration and |
strengthening of local ecosystems

Green areas in schools create habitats for pollina-
tors, birds, and small animals, helping restore de-
graded urban ecosystems and contributing to in-
creased biodiversity.

Schools can serve as teaching spaces for observing,
learning about, and valuing local biodiversity, while
promoting restoration and planting projects such as
mini-forests, edible gardens, vegetable plots, etc.
Green areas within schools can support the creation
of urban ecological corridors, increasing the number
of connected forest fragments.

Native plants and fruit trees incorporated into school
landscaping can contribute to the recovery of local
flora and offer nutritional and educational benefits
for children.
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Improving the teaching
and learning environment and
promoting health and well-being

Greener classrooms and schoolyards with milder
temperatures support the physical and mental

health and well-being of students, teachers, and

other education professionals, making it easier to

concentrate and perform academically while also

encouraging physical activity.

Cool, shaded environments ensure access to recess,
encourage play, social interaction, and outdoor learn-
ing, and contribute to children’s holistic development.
Strengthening the connection between students, the

community, and nature promotes environmental and

climate education, increases appreciation of ances-
tral knowledge, and takes learning beyond walls for
the whole school community.

Benefits for the community and the city

Green schools can become quality public spaces
for residents on weekends and during periods of
extreme heat, democratizing access to climate
shelters for neighborhood communities.
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Expanding green areas and vegetation in cities con-
tributes to climate resilience, increased biodiver-
sity, and improved quality of life in urban centers.
Choosing natural and locally sourced materials can
reduce the impact on the planet’s limited resources
and encourage their sustainable use.

Opportunities for quality
climate education

Observing natural phenomena within the school en-
vironment sparks curiosity, investigation, and deeper
understanding of core science concepts.

Students explore the impacts of climate change
through direct outdoor experiences, including play,
exploration, and social interaction.

Hands-on projects, grounded in research and in-
quiry, can generate solutions and bring positive
changes to school spaces, while also building
knowledge and attitudes that last a lifetime.
Understanding the use and functioning of NbSis a
key skill for addressing environmental challenges
and confronting the climate crisis.

An interdisciplinary approach integrates different
fields of knowledge through research, investiga-
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tion of natural phenomena, and participatory de-
sigh and implementation of NbS.

» The processes of diagnosing, creating, and caring
for NbS can provide opportunities to foster chil-
dren’s leadership.

» Creating and using NbS can foster participation
by the school community and partners, while pro-
viding opportunities to value ancestral knowledge
and engage local resources.

Image: Gwendoline Grandin

™ At Archimbaud School in France, the schoolyard
features spaces and furnishings for multiple uses, including
NbS that enhance water management, thermal comfort,
local biodiversity, and opportunities for outdoor learning.
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A study of 526 students aged 10-11 in 37 Belgian
schools found that green playgrounds designed as
Nature-based Solutions (NbS) increase children’s
contact with nature. These spaces help make up
for the lack of urban green areas and have positive
effects on attention, learning, and well-being, with
benefits that extend beyond the school grounds.**

Image: Rinaldo Martinucci / Collection: Instituto Alana

™ At Agora School in Séo Paulo, Brazil, an open classroom
integrated with a tree-filled outdoor space ofters an alternative
that provides thermal comfort and well-being.
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School initiatives
as climate refuges

Worldwide, there are many efforts to bring more nature
into schools, recognizing its benefits for children’s
development and for adapting to climate change.
Standout examples include:

Centro Educacional (CED) Agrourbano Ipé, Brazil**
Since 2010, CED Agrourbano Ipé€, in Riacho Fundo Il,
Federal District, has integrated environmental education
into its pedagogical framework, developing NbS as low-

cost sustainable technologies in partnership with students.

Initiatives include rainwater harvesting, a wastewater
treatment station, an ecological classroom, and stingless
beekeeping. Teachers guide and share activities with

the community, amplifying both educational and
environmental impact.

Escola Parque - Cleide Rosa Auricchio Municipal

School of Early Childhood Education, Brazil**

Built in the center of a public square in Sao Caetano do Sul
in Sao Paulo, the Cleide Rosa Auricchio Municipal Early
Childhood Education School embraces the Escola Parque
(Park School) concept, bringing together community,
nature, and childhood. Its landscaping highlights the
Atlantic Forest with sensory gardens, a vegetable

garden, an orchard, and trails that invite both aesthetic
and environmental experiences. With spaces designed
for outdoor play and learning, the school nurtures a

sense of belonging, environmental stewardship, and
meaningful experiences.
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+ EFFECTIVE PRACTICES ) '

» TiNis - Tierra de los Nifios, Peru®”
This is an initiative of the Asociacion para la Ninez y su
Ambiente (ANIA) (Association for Children and Their
Environment), aimed at connecting children and young
people with Mother Earth so that they may become agents
of change for sustainable development. The program seeks
to increase natural, biodiverse spaces by planting and caring
for gardens and other outdoor areas that provide multiple
benefits — places where young people feel welcomed and
safe, and where they can learn and play. The pilot project
achieved impressive results, and the methodology was
later shared with neighboring countries — Brazil, Bolivia, and
Ecuador — where it also has had positive impacts.

Image: Francisco Atanasio / Collection: Instituto Alana

N Municipal school in Benevides, Brazil, implemented the
TiNis methodology in partnership with the school community to
transform outdoor spaces through planting and play activities.
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Case Study: Cristébal Colén School, Colombia**

The Escolas para Resiliéncia (Schools for Resilience) project,

in Cali, proposes a new model of school infrastructure that
strengthens climate and socio-environmental resilience.
Based on a pilot at Cristobal Colon School, which is located

in a vulnerable urban area, principles were defined for safer
schools that are better integrated with their communities. The
strategies include connecting with urban parks, using green
infrastructure, managing water and energy efficiently, creating
outdoor learning spaces, and improving thermal comfort.

Fundacién Patio Vivo, Chile*’

The foundation transforms schoolyards into Paisagens de
Aprendizagem (Learning Landscapes), recognizing outdoor
space as a classroom. In partnership with public and
private schools, it designs greener, more diverse, and more
inclusive schoolyards that promote free play, connection
with nature, and holistic development. Each intervention

Is grounded in listening to the community and valuing local
knowledge, combining NbS, active pedagogy, and school
culture. These “living schoolyards™ strengthen belonging,
creativity, and social interaction, while contributing to
climate adaptation in cities, starting with schools.
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Image: Alvaro Benitez / Collection: Fundacién Patio Vivo

™ The schoolyard at Chilean Eagles College, in Chile, ofters varied
stimuli and spatial configurations, incorporating topography,
landscaping, open areas, and a wide range of unstructured

play materials to foster imagination and exploration.




Image: Jaume Barnada

EFFECTIVE PRACTICES *

Climate Refuges, Barcelona, Spain®®

This public policy in Barcelona aims to transform 80 schools,
currently considered vulnerable to high temperatures, into
climate shelters open to all city residents. The program
introduces heat-mitigation measures in school buildings
and transforms schoolyards with vegetation, shaded areas,
and water features. Beyond schoolyards, the school’s urban
surroundings are also adapted, extending the program’s
positive impact to public spaces. Pedestrians are prioritized
with dedicated walking areas featuring playful elements to
engage children, benches for rest, tree planting for thermal
regulation, and water management strategies.

N The street in front of La Sedeta School in Barcelona
features NbS, trees, a safe area for pedestrians,
playful ground elements, and benches for rest.

fi
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National Schoolyard Forest System, United States®’
This is a public policy initiative that establishes forests
on public school grounds to help protect students from
extreme heat linked to climate change.

International School Grounds Alliance (ISGA)>°

The ISGA is a global network of voluntary, nonprofit
organizations working to enrich children’s learning and play
by greening schoolyards. The organization recognizes that
schoolyards, situated at the heart of their communities, play
a vital role in addressing the impacts of climate change and
advancing climate justice for children and adolescents.

Green Community Schoolyards, United States™

This program aims to transform school spaces into green,
safe, and accessible places for communities — especially in
vulnerable neighborhoods — where residents can gather close
to home and connect with nature. Green schoolyards are also
essential for climate resilience, helping to mitigate increasingly
extreme heat and flooding that affect New York City.

Climate Park - Sint-Paulus School, Kortrijk, Belgium®?
With support from the Flemish Department of Environment,
the school transformed 4,000 m” of schoolyard and parking
lot into a climate park that combines green and paved
areas. Roughly 909% of the roofs were connected to a
rainwater harvesting system, promoting infiltration, reuse,
and recharge of the groundwater table. Native vegetation
provides shade, reduces heat stress, and improves air
quality. The project engaged students, teachers, families,
and experts, creating an outdoor learning environment

with a vegetable garden and beehives. The school also
became a community gathering place and a hub for ongoing
environmental education.
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™ At Sint-Paulus School in Belgium, the schoolyard
transformation included adding water features and various
natural elements, enhancing biodiversity, the local landscape,
and the use of outdoor space as a place for play and learning.



3. School
infrastructure
and quality

of education

/.
'II

r ¥
| W



UNKNOWN ARTIST.|Arrhostoxylon]|, n.d.
Drawing, watercolor, 26.5 x 17 cm.




School infrastructure is an important indicator of ed-
ucational quality.

Beyond safety, thermal comfort, sanitation,
and health standards, the way spaces are
designed and organized helps shape learning
environments, supports teaching, and provides
a foundation for curriculum development.

Infrastructure also includes buildings, equipment,
and teaching materials — resources that directly in-
fluence children’s autonomy and active participation
in their own learning.**

Moreover, school infrastructure promotes health,
well-being, and holistic development. In many con-
texts, especially those marked by inequality, school
may be the only place where children can run, play
outdoors, enjoy the sun, and move freely.

In this way, physical space becomes part of the
curriculum and the educational approach, expanding
teaching methods beyond the classroom. With thisin
mind, we highlight below a set of international initia-
tives that support the right to nature-based school
infrastructure.
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N Children at Tia Lourdinha Municipal School in the city of Caruaru,
Brazil, climb a greened playground structure in the schoolyard. Greened
spaces encourage free play and support children’s holistic development.




Public policies and programs for
resilience and adaptation

International programs

There is a growing international movement in favor
of green infrastructure in schools, driven both by the

need to adapt to climate change and by the promotion

of education that fosters climate literacy — support-
ing risk and disaster prevention and the building of a

more sustainable society. This movement aligns with

global initiatives such as the 2030 Agenda for Sustain-
able Development, which includes the Sustainable De-
velopment Goals (SDGs).

UNESCO Greening Education Partnership (GEP)**

This global initiative takes a systemic approach to
supporting countries in addressing the climate crisis,
with education playing a central role. Drawing on the
holistic approach of Education for Sustainable Devel-
opment (ESD), the Greening Education Partnership
seeks to inspire countries to empower learners with
the skills needed for inclusive and sustainable eco-
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nomic development in the transition toward digital
and green economies. The partnership is structured
around four key pillars of transformative education:
i) Greening schools, ii) Greening every curriculum,
iii) Greening teacher training and education system
capacities, and iv) Greening communities.

Sendai Framework for
Disaster Risk Reduction 2015-2030

Adopted at the Third UN World Conference on Disas-
ter Risk Reduction, this global commitment guides
the integration of risk management into education
policies, promoting resilient schools and safe infra-
structure. It calls for investments in prevention, ad-
aptation, and governance to ensure sustainable build-
ings and the continuity of learning in the context of
climate-related disasters.

The Global Alliance for Disaster Risk Reduction
and Resilience in the Education Sector (GADRRRES)
serves as a platform to translate the principles of the
Sendai Framework into the reality of schools. Among
its strategies is the Comprehensive School Safety
Framework (CSSF).
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T School resiliency depends on safe surroundings and
disaster risk prevention. Children play in a circle on
the outskirts of Carapicuiba, Sao Paulo, Brazil.

Nature-based Education for Planetary
Health - International Union for Conservation

of Nature (IUCN)*®

Led by the International Union for Conservation of
Nature’s Commission on Education and Communica-
tion, this initiative brings together global experts to
reimagine environmental education and existing ed-
ucational approaches. Nature-based Education (NbE)
is an ecosystem of blended strategies that include
environmental education, Indigenous ways of know-
ing, climate and biodiversity education, education for

f 52



sustainable development, outdoor and experiential
learning, mindfulness, and socio-emotional learning,
among others. Building on the commission’s earlier
work on Education for Conservation (EfC), NbE is not
a one-size-fits-all model. Instead, it serves as an edu-
cational ecosystem that integrates diverse and com-
plementary initiatives, placing nature at the heart
of learning.

Climate Smart Education Systems Initiative>*

The Global Partnership for Education (GPE) leads this
initiative to accelerate access, improve learning out-
comes, and advance gender equality by building eq-
uitable, inclusive, and resilient education systems for
the 21st century. The initiative aims to make all edu-
cation systems “climate smart” by providing grants,
technical assistance, and fostering partnerships that
connect education and climate finance through the
Building the Climate Resilience of Children and Com-
munities through the Education Sector (BRACE) fund.
Its goal is to ensure that even the most vulnerable
children can continue learning in the face of climate
disasters such as droughts, floods, and heat waves.
In addition to supporting countries in developing re-
silient education systems, GPE promotes climate

fi 53



Isabel Amando de Barros

1a

Mar

Image

change education and disaster risk awareness. The
partnership also helps countries strengthen capac-
ity and use data to create contingency plans and tar-
geted strategies, ensuring that learning continues
during environmental crises.

™ At Maryse Hilsz Elementary School in Paris, France,

the courtyard areas were greened through expansion to create
a variety of distinct spaces with paths, balance beams, games,
and planted mounds, enhancing the sense of dense vegetation.




National programs

Philippines

The Philippines is among the most disaster-prone coun-
tries in the world. According to the INFORM Risk Index
and the Global Risks Report 2024, the country consis-
tently ranks among the ten most at risk. In basic educa-
tion alone, 98% of students — about 28 million children
— are exposed to multiple hazards. The government
has prioritized educational resilience through policies
and legislative measures. A key milestone was the en-
actment of the Children in Emergencies (CiE) Law in
2016, which institutionalized support systems for chil-
dren before, during, and after emergencies.*” The law
establishes risk-based school planning, psychosocial
support, and accountability mechanisms, forming the
legal backbone for school safety programs nationwide.
To adapt to climate impacts, in 2023 the Depart-
ment of Education issued Order No. 019, s. 2023, In-
stitutionalization and Implementation of Risk-Informed
and Evidence-Based School Infrastructure Planning and
Programming.>® This policy seeks to invest in school in-
frastructure thatis green, safe, resilient, inclusive, and
conducive to learning, significantly reducing impacts
through risk management, evidence-based policies,
plans, and programs.
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India

The Green Schools Program promotes a whole-school
approach to education, combining environmental
learning, hands-on activities that raise student aware-
ness, and the efficient use of available resources.
To qualify for the program, schools must meet cri-
teria such as maintaining green coverage on school
grounds, collecting and reusing rainwater, and com-
posting organic waste.

In 2025, 356 schools were recognized during the
Green Schools Festival, part of the broader program.
Eleven categories of sustainability were monitored, in a
context where 48% of schools in the country currently
have at least 35% green coverage on their grounds,
25% have rainwater harvesting systems, and 30%%
separate waste and compost organic matter, among
other sustainable practices.*°

Municipal program

London, United Kingdom
Climate Resilient Schools Program

The City of London, in coordination with the Depart-
ment for Education and the company Thames Water,
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launched a program to make 100 schools more resil-
ient to climate impacts.* Priority was given to schools
located in areas most vulnerable to flooding.

The program’s first strategy was the creation of 564
rain gardens to reduce flood risk by capturing water
from rooftops. These gardens also provide habitats for
biodiversity and improve well-being for the community.
Weather stations were installed in 24 schools, along with
rainwater collectors in 30 rain gardens, to monitor their
effectiveness. Each station includes educational sig-
nage, allowing the space to be used for outdoor lessons.

In addition, climate adaptation plans were devel-
oped for 60 schools to identify the most effective
measures for reducing their specific risks. These in-
cluded installing green roofs and adding shading to
windows to lower heat levels.

The plans were based on a 2020 report that rec-
ommends a range of Nature-based Solutions (NbS),
such as rain planters, rain gardens, tree planting,
shade structures, filter drains, permeable hard sur-
faces, green surfaces (such as lawns that reduce heat),
ponds, bioswales, and stormwater retention basins,
among others, with options that can be integrated
into existing built spaces.**
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™ The transformation of a schoolyard in Caruaru, Pernambuco,
Brazil, increased soil permeability, added trees, and incorporated

play equipment and natural elements, helping to lower ambient
temperatures and promote free, active play. The schoolyard adaptation
resulted from a partnership between Instituto Alana and the van Leer
Foundation in a municipality that belongs to the Urbangs Network.




EFFECTIVE PRACTICES ) '

Centro Nacional de Monitoramento
¢ Alertas de Desastres Naturais (Cemaden)

In Brazil, Disaster Risk Reduction Education (ERRD) is
carried out through Cemaden Educagcao (Cemaden
Education), a program linked to the Ministry of Science,
Technology, and Innovation (MCTI).*® The program engages
schools, young people, and communities in building

a culture of disaster risk awareness and prevention.

It promotes educational journeys where scientific
knowledge is combined with community wisdom and
curriculum integration proposals, using a citizen science
approach. Below is an example of this work:

Education saves lives in Jaboatio
o144
dos Guararapes, Pernambuco, Brazil

In May 2022, heavy rains caused 64 deaths in Jaboatao dos
Guararapes. Yet in the community of Retiro, no lives were lost.
The difference? Education and community preparedness.

Through a joint effort between Cemaden Educagao and
the Community Center for Civil Protection and Defense
(Nupdec), students were trained in climate change and
disaster risk. When intense rains struck, they put their
knowledge into action, mobilizing residents and ensuring the
safe evacuation of high-risk areas. The result: lives saved
through education.
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Adapting schools to climate change requires taking into
account the diversity of biomes, ecosystems, climates,
hydrology, and landscapes — in short, the ecological, so-
cio-environmental, economic, and cultural conditions of
the regions where they are located. The impacts of cli-
mate change affect each bioclimatic reality differently,
creating unequal consequences depending on the terri-
tory and on the characteristics of students and school
communities. This chapter presents a range of solutions
to support greening projects in school spaces, with an
emphasis on adapting and renovating existing schools.
The aimis to expand the set of proposals that can be
applied across different types of school infrastructure
and in various regions of the world. To that end, this chap-
ter offers practical solutions and step-by-step guidance
for greening and climate-adapting schools using Na-
ture-based Solutions (NbS) and other design strategies.
NbS are approaches inspired by ancestral practices
and natural processes that address environmental, so-
cial, and economic challenges.*® Harnessing nature’s
capacity to regenerate and adapt, these solutions bal-
ance human needs with the preservation and resto-
ration of ecosystems. Rather than relying solely on ar-
tificial, resource-intensive technologies, NbS draw on
ancestral technologies, local elements, and the natural
resources of each region to confront problems such as
pollution, heat islands, resource scarcity, and biodiver-
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N In the renovation of the courtyard at Early Childhood Education
Center Maria Helena in Sobral, Brazil, priority was given to using
natural elements and promoting play, with a permeable surface.

sity loss, while promoting sustainable, accessible, and
effective alternatives.*®

The International Union for Conservation of Nature
(IUCN)* defines Nature-based Solutions (NbS) as “ac-
tions to protect, sustainably manage, and restore nat-
ural and modified ecosystems that address societal
challenges effectively and adaptively, benefiting peo-
ple and nature at the same time.”*® A distinctive fea-



ture of nature-based infrastructure is its pedagogi-
cal potential, closely tied to problem-solving. Unlike
conventional engineering, NbS provide hands-on, in-
teractive experiences that help users understand the
causes of the challenges they face and imagine solu-
tions. These infrastructures aim to be self-explanatory,
engaging, and playful, fostering a culture of care and
active connection with soil, water, plants, and animals.

For these strategies to reach their full potential,
they must be adapted to regional realities, respecting
the cultural, climatic, and ecological specifics of each
place. Drawing on the knowledge of Indigenous Peo-
ples and Traditional Communities enriches the solu-
tions, incorporating ancestral wisdom that respects
natural cycles and makes use of local materials and
techniques. The technologies that emerge from these
knowledge systems and practices offer sustainable,
culturally meaningful, and economically viable alterna-
tives for the school environment.

Inthis section, we share methodological approaches
and the guiding concepts behind greening school
spaces, providing a foundation that can be adapted
across different contexts and biomes. The content
draws on Instituto Alana’s experience with pilot proj-
ects for greening school spaces, recognition of ances-
tral practices and sciences, international exchanges,
and in-depth studies on NbS and school infrastructure.
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Ancestral knowledge and education
for well-being

NbS are not a modern innovation. For centuries, Indigenous

Peoples and Traditional Communities have lived in harmony

with nature, fostering regenerative practices that preserve

ecosystems and ensure well-being. This ancestral knowledge,
passed down from generation to generation, is now recog-
nized as an essential and indispensable path for addressing

global crises and building sustainable, livable futures.

At Assentamento Terra Vista in Bahia, Brazil, this vision is at
the core of both education and daily community life.*” Agroecol-
ogy, reforestation, and education for life in the countryside
are the pillars of this territory and of its Florestan Fernandes
School, which for more than 30 years has been transforming
local realities based on principles of nature and collectivity.

Here, education and nature are deeply intertwined. The
school space is a living territory of learning, where students
actively participate in planting, restoring streamside vegeta-
tion, and protecting headwaters. Initiatives such as the native
seedling championship nurture a sense of belonging and fos-
ter ecological and environmental responsibility.
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Greening school infrastructure,
step by step

(1) Planning and participation

1.1 Shared governance

As noted earlier, school infrastructure should always
be developed in alignment with curriculum design. It is
therefore essential to involve everyone who uses the
space and is part of the school community in conceiv-
ing and implementing adaptive interventions: educa-
tion professionals and administrative staff; children,
their caregivers, and families; the student council; and
the community around the school. A subset of these
stakeholders can form a committee to oversee the
entire process, ideally facilitated by school leadership
or the education department.

A participatory, co-creative process begins with
actively listening to all stakeholders, paying attention
to their specific needs and using communication tools
suited to each group. Some basic guidelines:

W Establish open, honest dialogue with the
entire school community.
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Clarify every stage of implementation,
including when and how co-creation
and participation will happen, and what
Is expected.

Present a draft proposal for dividing tasks and
responsibilities, and remain open to change.

Create structured spaces for listening and
participation.

Formalize a working group (WG)

with representatives of the school
community, community volunteers, and
other interested actors to accompany
and participate in all stages.

Ensure the WG has direct lines of
communication with technical staff from the
education department and other agencies,
such as environment and public works, for
technical consultations and targeted reviews.

Map qualified local service providers capable
of implementing and maintaining NbS and
build relationships with them.
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Q. Assess maintenance conditions for facilities
and for NbS, along with the resources required
to sustain them.

ﬁ Identify similar experiences and practices to
enable exchanges and peer learning.
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Image: Ligia Lanna / Collection: Instituto Alana

™ Children and adults taking part in awareness activities at Virgilio
de Mello Franco Municipal Elementary School, Sao Paulo, Brazil, help
build a sense of community and belonging in the school environment.
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1.2  Awareness activities
for greening school spaces

The engagement of stakeholders mentioned earlier
can be strengthened by spreading and deepening the
concept of “resilient school infrastructure™ and its
benefits. Sharing examples of effective practices and
their impacts on the school community and the envi-
ronment, inviting specialists to give talks, and encour-
aging participants to reflect on their surroundings are
all ways to raise awareness and spark ideas for possi-
ble transformations of school environments.
Organizing discussion circles, trainings, presenta-
tions, or hands-on activities — such as visits to sites
where NbS have been implemented — are valuable tools
to inform, inspire, and expand knowledge. The key is to
choose activities suited to each group and context.

1.3  Resource mobilization for implementation
and maintenance

To be viable, school infrastructure climate adaptation
projects require mobilization of financial, material, and
above all, human resources. Mapping local expertise,
suppliers, and regional technologies can help identify
strategies for physical adaptations to school spaces
while also supporting the local economy by valuing
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community practices and knowledge, and by using raw
materials available in each region. Strong, engaged
school leadership is key to success, since it provides
the foundation for sustained action and commitment.

Funding for the implementation and upkeep of
school spaces can come from different sources, such
as public programs dedicated to school infrastructure
or through partnerships, depending on the practices
of each country, region, or city.

1.4  Assessing physical spaces with the school community

It is essential to begin with a school space assess-
ment shaped by community voices, and only then
move on to project design and implementation.
Understanding how spaces are used is key, since
planned interventions will directly affect those dy-
namics. This stage guides all others, as it helps iden-
tify the community’s challenges, strengths, and as-
pirations — of students, school leadership, teachers,
staff, and caregivers — reinforcing collective priori-
ties for school spaces.

Project design should be grounded in this input and
focus on the interventions needed to adapt the school
environment to climate change. Adaptation should
address environmental issues (heat, flooding, water
scarcity, landslides, among others) while supporting
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pedagogical goals — for example, creating spaces for
play, learning, socializing, exploration, and rest.

Children and the wider school community should
be involved from the very beginning, during the initial
assessment of spaces. Their participation builds inte-
gration, provides valuable insights, and fosters a sense
of ownership that is essential for understanding pro-
posals and ensuring ongoing care of the spaces.

Teacher involvement is also crucial for understand-
ing which pedagogical practices already take place
outdoors, what resources are available, and what chal-
lenges exist in introducing new activities. This helps
ensure the project is grounded in the school’s reality.
To encourage adult participation, it can be helpful to
use playful activities, create moments of enjoyment,
and draw on their own childhood or school memo-
ries. At the same time, it is important to consider the
broader environmental, social, and cultural context in
which the school is situated.

The assessment should also consider the socio-en-
vironmental risks and vulnerabilities affecting school
infrastructure. Another important aspect is recogniz-
ing the school’s bioclimatic zone and other environ-
mental characteristics, which provide key information
about sun exposure, ventilation, and rainfall, and how
these affect the site.
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All outputs from participatory activities should be
documented and organized, whether videos, audio re-
cordings, drawings, photos, or written accounts. Drone
photos, satellite images, hand sketches, and school
floor plans can also support this stage.

Creating a snapshot of the school’s reality before
implementation results in a valuable resource for proj-
ect development and, later, for evaluating the impact of
interventions on teaching practices and environmental
comfort. This process should also consider the needs
of different age groups and how to integrate them into
the spaces, including ergonomic considerations.

Guiding questions for the assessment may include:

»  What outdoor spaces does the school have?

» How is each space used?

»  What problems and strengths does each
space present?

»  Where is sunlight strongest?

»  What environmental challenges affect the school
and its surroundings?
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™ Ataschool in Sobral, Brazil, mapped intentions and zoning
spaces by use guided the renovation of outdoor areas.
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(2)  Project design

2.1  Mapping intentions for school spaces

Following the assessment stage described earlier, it
becomes possible to map the school’s different en-
vironments and their socio-environmental conditions.
This process results in zoning that identifies the main
uses, challenges, opportunities, as well as existing
circulation patterns.

Defining clear intended uses for each outdoor
school space enhances both educational and play
opportunities offered by the environments. In prac-
tice, this means assigning different purposes to differ-
ent areas, diversifying and expanding learning oppor-
tunities through targeted interventions. For example,
some spaces may be better suited for active uses such
as running, ball games, and sports. Others may foster
small-group gatherings, socialization, rest, contem-
plation, observation, and more reflective interaction
with nature. In all spaces, it is important to include ar-
eas for caregivers — places where they can observe
and interact with children as well as take breaks. It is
equally important to plan for circulation and connec-
tions among these different areas. The goal is to com-
pose alandscape for play and learning, shaped by NbS,
that offers a wide range of possibilities.
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With this broader understanding of what school
spaces can provide, the elements of the project can
be selected strategically. In this chapter, they are or-
ganized into categories of intervention, based on their
potential for climate adaptation and for improving the
quality of the school environment.

2.2  Project concepts for adapting school infrastructure

This section presents design elements that place na-
ture at the center of the school environment — an ap-
proach that supports the greening of spaces. The aim

is to create educational landscapes that invite play and

learning while also helping school infrastructure adapt

to climate change. The elements include:

» Landscaping: Exterior design can prioritize local
biodiversity and make use of topography, water,
and other natural features as core components of
the space. Native and endemic species are usu-
ally most suitable, since they are already adapted
to local conditions. Selection should also consider
functions such as water retention, nutrient absorp-
tion, pollutant filtration, soil stabilization, and long-
term soil support. Community preferences also
matter: Would they like food-producing plants?
Trees for climbing? Medicinal plants? Species that
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attract pollinators? Seeds children can play with?
Landscaping also involves planning for permeable
surfaces, ground cover, pathways and trails, and
small hills to enrich otherwise flat terrain.

Play equipment and furniture: These features en-
courage play, present challenges, support group
work, provide resting places for caregivers, and
promote social interaction.

Art and cultural identity: Incorporating local art
and cultural elements (wood sculptures, graphic
designs, performance spaces, etc.) strengthens
belonging and highlights regional culture.

Systems and infrastructure: Architectural solu-
tions, such as strategically placed openings in

school buildings, connect indoor and outdoor ar-
eas, Improve cross-ventilation, and increase natu-
ral light. These sustainable features improve ther-
mal and visual comfort while reducing energy use.
Solar energy systems and rainwater harvesting

also make important contributions. Integrating ar-
chitectural solutions with NbS strengthens both

sustainability and collective well-being.




» Nature-based Solutions (NbS): NbS offer practi-
cal responses to environmental problems identi-
fied in each school context. They help adapt infra-

structure to climate change and reduce its impact
on students’ daily lives.

To support climate adaptation in schools and reduce
the impacts of extreme weather events, we highlight
solutions suited to each region’s bioclimatic charac-
teristics. These address common challenges such as
landslides, water scarcity, extreme heat, heavy rains,
and localized flooding.

We recommend adopting solutions at different

scales and levels of complexity, grouped into five
main categories:

& A. Water management
AV  B. Thermal regulation
C. Energy efficiency
AA D.Furniture and landscape design
A\ E. Slope stabilization

When combined, these solutions build resilience and
strengthen schools’ ability to adapt to the climate cri-
sis. Their application should be planned according to

local conditions and organized into project designs
suited to each context.
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The following section presents a set of NbS se-
lected to address the most common problems schools
face, arranged by level of complexity and assessed for
implementation challenges, cost, and maintenance
needs. This list is not exhaustive; the toolkit can and
should be expanded for each context. The goal is to
provide general guidance for planning school space
adaptation and, where possible, point to additional
sources for more detailed instructions.

Once strategies for improving school infrastructure

are in place, the next step is to involve a technical

team — professionals or consultants who can help

turn the plan into action. Look for experts who can

estimate needed materials, identify the necessary

services, and guide and simplify implementation.
Often, these specialists can be found within the lo-
cal community or through municipal departments

such as education, public works, urban planning,
and environment.

» And note: These professionals can also work
alongside teachers, creating rich learning oppor-
tunities for both educators and students.
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N Consultant Peetssa Pdoisrca reviews students’ assessments
to support the selection of Nature-based Solutions at Virgilio de
Mello Franco Municipal Elementary School, Sdo Paulo, Brazil.




Water management é

Today, it is essential to adopt strategies that reduce
the use of potable water and encourage its reuse.
Water comes from limited, non-renewable sources;
therefore, protecting and restoring vegetation along
rivers and streams — areas permanently set aside to
safeguard water sources — is a top priority.

There are many ways schools can reduce water con-
sumption. The first step is to install and monitor water
meters. Meter readings allow schools to track monthly
consumption patterns, which typically increase during
hotter months and decrease during cooler months.
By calculating the relationship between total monthly
consumption and the number of students, schools can
establish a per capita consumption benchmark. This
can then be compared with other schools to determine
whether water use is within an acceptable range. Water
meters also record real-time consumption, making it
possible to detect leaks when facilities are not in use.

Additional technical measures include install-
ing flow restrictors (or regulators) that adjust water
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flow to intended use and seasonal needs: lower for
hand-washing taps and cooler months, and higher
for taps in kitchens and bathrooms or during hotter,
drier periods.

Rainwater management should be planned from
top to bottom, aiming to retain rainwater at its source

— ideally capturing it for reuse rather than letting it run
into storm drains and waterways. Solutions include
collecting, reusing, retaining, and treating water lo-
cally to reduce loss through conventional drainage,
slow the flow of runoff, and improve both storage
and redirection.

This process begins on rooftops.>® Green roofs ab-
sorb part of the rainfall, while excess is directed through
gutters and rain gardens into cisterns located on school
grounds. At ground level, permeable terrain is crucial to
reduce the risk of localized flooding. Schools can also
implement rain gardens and “cool islands.” Together,
these systems allow water to be reused in vegetable
gardens, landscaping, and other green areas, support-
ing sustainable water management.

Other reuse solutions are also important, such as
filtering gardens (also known as water treatment gar-
dens) and banana circles, which can be used to treat
gray water.
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™ Rainwater can also be stored in barrels for specific uses,
as seen at a school in Novo Hamburgo, Brazil.

A.1  Rainwater harvesting and reuse (cisterns) é

Cisterns are important tools for making schools more

resilient. They are designed to capture and store rain-
water, especially for non-potable uses such as flush-
ing toilets, irrigating gardens, and cleaning outdoor
areas. A typical collection system includes gutters,
downspouts, leaf filters, and devices to discard the

first flush — the initial runoff that carries dirt and de-
bris from catchment surfaces — helping improve the

quality of stored water.
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Cistern solutions can range from small tanks hold-
ing 200 to 1,000 liters for specific, localized uses, to
large systems with capacities of several thousand li-
ters integrated into the school’s water supply infra-
structure. Choosing the right model should take into
account the regional climate, available catchment

area, the school’s water demand, and the intended
uses of the stored water.

EFFECTIVE PRACTICES ) '

“One Million Cisterns,” Brazil®

Developed by the Articulacao Semiarido Brasileiro (ASA) (Bra-
zilian Semi-Arid Alliance), this program addresses the basic
need for access to potable water for rural populations. To de-
centralize and democratize access, cement-plate cisterns are
built for families living in rural areas of the semi-arid region. The

program incorporates water storage and use within municipal
education policies.

“Water for Schools,” Rwanda®?

In recent years, the Water for Schools project has installed cis-
terns in schools across the country, with complete systems
for collection, filtration, storage, and distribution to drinking
fountains. In addition, the service includes monitoring equip-

ment operation, checking water quality, and providing training
on water, sanitation, and hygiene.
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™ A group of students in Codo, Brazil, installing a water reuse system.
Winners of the 2025 Criativos da Escola (School Creatives) award,
representing the Cerrado biome (the Brazilian tropical savanna).




_/ & CISTERNS \

A Key points

Roofs located near trees tend to collect leaves, which can
compromise the quality of harvested water if not pre-
treated. It is advisable to place cisterns in shaded areas,
where cooler temperatures help preserve water quality.
For underground cisterns, it is essential to ensure that the
construction method allows safe burial without weakening
the structure. In areas with a high water table, the cistern
must be anchored to an underground base to prevent it
from being lifted when empty.

A A /. Maintenance light to moderate

Gutters, downspouts, filters, and first-flush devices should
be cleaned regularly. For larger cisterns with pumps and
disinfection systems, maintenance needs may be greater,
requiring specialized labor to repair electrical components
such as pumps, valves, or advanced filters.

A/ Costlow

Simple arrangements, such as mini-cisterns, are inexpensive
and easy to build — even as student workshop projects.
However, larger systems with higher storage capacity involve
greater expense.

& Best suited for

Outdoor spaces.




_J & CISTERNS \

Recreational and educational aspects

Expand awareness of the direct relationship
between water availability and the seasons,
fostering an understanding of the cyclical nature

of water and encouraging more conscious use.
Promote understanding of water’s finite nature and
how conceptually simple harvesting technologies
can increase the supply of good-quality water.

Environmental challenges addressed
Localized flooding.

Water scarcity.

Benefits of the solution

Greater water self-sufficiency.
Opportunities for learning as part

of quality climate education.
Improved learning environment and overall well-being.
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A cistern is used to capture
and store rainwater for
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A.2 Raingardens é

A rain garden is a shallow landscaped area that col-
lects and absorbs stormwater runoff from rooftops,
sidewalks, streets, and other impermeable surfaces.
This helps reduce the volume of water entering con-
ventional urban drainage systems. ldeally planted

with native species that tolerate both dry periods

and flooding, rain gardens support infiltration, evapo-
transpiration, and soil stability. They also boost local

biodiversity by providing habitat for microfauna, in-
cluding amphibians, which in turn help control mos-
quito populations.

Image: Paula Mendonga / Collection: Personal archive

™ Rain garden installed in the Butanta neighborhood, Sdo Paulo, Brazil.
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EFFECTIVE PRACTICES ) '

Mount Tabor School,
Portland, Oregon, United States>*

In 2006, the school was a pioneer in removing pavement fromits
parking lot to create a living, multifunctional space. The green-
ing project transformed the area into a series of rain gardens
covering 185 m?, capturing runoff from nearly 3,000 m°. This
reduced flooding in basements of nearby houses and saved
more than USS$100,000 in drainage infrastructure costs. One of
the most meaningful aspects was giving students, staff, and
the community an opportunity to learn about environmental
Issues, sustainable rainwater management, and to experience
daily contact with nature.

The second phase of the project addressed rainwater
management in the plaza and parking area surrounding the
school, through collection and storage in a 130 m? rain gar-
den and a bioswale.>*
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_J & RAIN GARDENS \

A Key points

Rain gardens have the greatest positive impact when
installed in areas where the soil allows water infiltration.
Floodplains with a high water table and regions with
extremely clay-rich soils are not suitable. Ideally, they should
be placed at least two meters away from building foundations
and walls, and designed so that standing water lasts no
more than 48 hours after rainfall. This prevents mosquito
larvae from developing, as they are naturally controlled by
the local microfauna. The garden’s infiltration layer must
also be at least 1.5 meters above the water table during the
rainy season.

A /\ /\ Maintenance light
Requires removing debris carried in by rain, keeping the soil
surface covered with dry leaves, replanting species that

struggle to grow during the adaptation period, occasional
pruning, and irrigation during prolonged dry spells.

A/ Costlow

Involves excavation, surface tilling, planting, and sometimes
shallow connections to drainage networks.

€ Best suited for

Outdoor spaces.




_J & RAIN GARDENS \

Recreational and educational aspects

Expands understanding of the water cycle,

especially the harmful effects of increasing
impermeabilization in urban areas and

measures that can minimize this impact.

Provides sensory stimulation — including for students
with visual impairments or other needs — through plants
with different textures, colors, aromas, and flavors.
Demonstrates in practice how water moves
underground and recharges aquifers.

Incorporates aesthetic and ecological

elements, enabling learning about

microclimates and urban biodiversity.

Teaches about plant species and biodiversity.

Environmental challenges addressed

Extreme heat.
Localized flooding.

Benefits of the solution

Water self-sufficiency.

Biodiversity regeneration and strengthening

of healthy local ecosystems.

Learning opportunities for quality climate education.
Improved learning environment and well-being.




AVARVAR

: ”“”‘ tAAAAAAAA

A school rain garden reduces the '
risk of localized flooding and creates
opportunities for teaching about
water drainage.
vegetation
4 { s
planting substrate 7 %
4 ‘ .
4 ( o ,
f ’:}.‘r}'
i"\a
: Z=N




é

A stormwater planter — technically known as a bio-
retention cell — is a rain garden adapted to a small ur-
ban space. It serves the same function of collecting
and absorbing runoff from impermeable surfaces. Due
to its compact size, it is ideal for small urban areas.

As with a larger rain garden, the water collected in
a stormwater planter should drain within a few hours
following light to moderate rainfall and within 24 to 48
hours after a heavy storm. This prevents the prolifer-
ation of insects, algae, and bacteria. The planter must
always include an overflow outlet to control surges and
may also be connected to the existing conventional
drainage system to redirect excess water. Additionally,
stones are used at the inlet to dissipate the energy of
incoming water.



Image: Gabriella Ornaghi / Collection: Gabriella Ornaghi e Bianca Vasone Arquitetura da Paisagem

T Stormwater planter filtering captured rainwater and
gray water, using species suited to these conditions such as
Wedelia, Taro, Papyrus, and Ipomoea vine (on the wall).




_J & STORMWATER PLANTERS \

A Key points

Impermeable planters may be built near building foundations,
provided they are fully watertight. Planters with filtration
beds require greater depth than simple rain gardens; this
demands special attention to the groundwater table, which
should remain below the excavation level even during the
rainy season.

A A /. Maintenance light to moderate

Maintenance is light if the planter is constructed similarly
to a rain garden, without stones beneath the planting
substrate. Moderate maintenance is required if the planter
includes filtration beds with a sub-drainage system, i.e.,
with stones installed under the planting substrate. In the
latter case, it may be necessary to replace the stones when
particles accumulate.

A A/ Costlowtomedium
The cost is low if constructed similarly to a rain
garden, somewhat higher if it involves filtration beds with

a sub-drainage system connected to the conventional
drainage network.

€ Best suited for

Outdoor spaces.




_J & STORMWATER PLANTERS \

Recreational and educational aspects

Expands understanding of the water cycle,

especially the harmful effects of increasing
impermeabilization in urban areas and measures

that can help minimize such impacts.

Provides sensory stimulation — including for students
with visual impairments or other needs — through plants
with different textures, colors, aromas, and flavors.
Demonstrates in practice how water moves

through subsurface flows and into groundwater.
Incorporates aesthetic and ecological

elements, allowing learning about

microclimates and urban biodiversity.

Teaches about plant species and biodiversity.

Offers hands-on demonstrations of concepts

such as soil permeability, water conservation,

and the impacts of urbanization.

Environmental challenges addressed

Extreme heat.
Localized flooding.

Benefits of the solution

Water self-sufficiency.

Biodiversity regeneration and strengthening

of healthy local ecosystems.

Opportunities for high-quality climate education.
Improved learning environment and well-being.
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A stormwater planter collects
rainwater and provides diverse
sensory stimuli.
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é

These structures, designed to have year-round water
surfaces, can range from small reflecting pools made

with ground lining, such as plastic containers, to ma-
sonry constructions or larger excavated ponds. Inte-
grated into the school’s outdoor environment, they re-
ceive rainwater from rooftops and open spaces, storing

it for long periods. In doing so, they allow solid particles

to settle, reduce pollutants through sedimentation and

biological processes, and, if properly maintained, can

support aquatic life. They also serve as spaces for con-
templation and leisure, contributing to environmental

comfort, mental health, and daily contact with nature

in school life. It is common to use aquatic plants and

stones around the water to shape edges and create a

more natural appearance.
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Image: Paula Mendonga / Collection: Instituto Alana

I At Bosque School in Outeiro, Brazil, a constructed natural
pond sits within gathering and circulation areas. It stores
rainwater and provides habitat for local plants and animals.

& BIOLOGICAL REFLECTING POOLS
AND CONSTRUCTED NATURAL PONDS

A Key points

» Shallow reflecting pools tend to heat up quickly
under sun exposure, which can lead to the need
for constant water replacement. In such cases,
it is advisable to provide shade and to landscape
around the pool to reduce wind exposure, thereby
minimizing water loss through evaporation.
Otherwise, a drainage system must be in place.
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& BIOLOGICAL REFLECTING POOLS \
AND CONSTRUCTED NATURAL PONDS

» Small reflecting pools should also contain
fish that feed on mosquito larvae, creating
a biodiverse, healthy, and safe environment.

» The use of water pumps can help control
mosquito larvae by circulating the water,
but the energy cost must be considered.

» The type of soil and the presence of groundwater
should be assessed during the design phase
to ensure that the chosen impermeable lining
material is compatible with local conditions.

» |Ifimpermeable lining is not used, the ability of
excavated ponds to hold water through the dry
season must be evaluated. This option requires
clay-rich soil and a water balance study to confirm
that water loss through evaporation during dry
months will be lower than water input during rainy
months, ensuring a year-round water surface.

» Floating aquatic plants reproduce quickly, and their
excess must be removed. This biomass can be valuable
for soil cover in rain gardens and vegetable plots, or even
for composting. In contrast, emergent aquatic plants
(macrophytes) are rooted in the soil (or attached to
floating structures) and grow above the water surface.

A A /\ Maintenance light to moderate

They may require frequent removal of floating aquatic plants
and annual or biannual pruning of emergent aquatic plants.
Reflecting pools with recirculation pumps and filters demand
a higher level of maintenance.

A A/ Costlowtomedium

Small reflecting pools can be built with simple materials,
keeping costs low. Constructed natural ponds, on the other
hand, are larger structures that significantly affect school
infrastructure and can be more costly.




& BIOLOGICAL REFLECTING POOLS \
AND CONSTRUCTED NATURAL PONDS

&€ Best suited for

Outdoor spaces.

Recreational and educational aspects

4
4

» Provide spaces for play, contemplation, and well-being.
» Can serve as outdoor classrooms for science
lessons on aquatic ecosystems, the water cycle,
and natural water purification processes.
» Enable the development of interdisciplinary projects
on themes such as sustainability and microclimates.

v Environmental challenges addressed

» Extreme heat.
» Localized flooding.
»  Low humidity.

% Benefits of the solution

» Biodiversity regeneration and strengthening

of healthy local ecosystems.
»  Opportunities for high-quality climate education.
» Improved learning environment and well-being.




AND CONSTRUCTED NATURAL PONDS
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A constructed natural pond stores
water and provides space for leisure
and contemplation.
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é

Commonly known as constructed wetlands, treat-
ment wetlands, or root-zone systems, these are en-
gineered systems designed to treat wastewater. The

liguid is directed into an impermeable tank filled with

filtering material, where aquatic plants grow. This cre-
ates a rich environment of interaction among plants,
microorganisms, soil, and water. These systems pro-
mote pollutant removal, nutrient reduction, oxygen-
ation, and biological filtration, producing water safe for

reintegration into the environment. In specific designs,
they can also provide water for reuse. These gardens

play animportant role in the water purification process,
complementing traditional septic tank-filter systems

and producing water suitable for infiltration.
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™ A collaborative project by Vertical Garden, Guajava, and Fluxus
Design includes a constructed wetland to treat wastewater generated
at Cidade Jardim Station (CPTM commuter rail) in Sdo Paulo, Brazil.
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/ & WASTEWATER TREATMENT GARDENS \

A Key points

» Before reaching the gardens for treatment, water
must pass through some type of tank where coarse
materials can be removed. Otherwise, these materials
may clog the filtering medium, blocking its function.

» Horizontal-flow treatment gardens tend to produce
water with a sulfur odor due to the decomposition
of organic matter in water. For this reason,
infiltration after treatment is recommended
instead of exposing the water on the surface.

» Designing gardens to produce water for reuse
requires specialized technical knowledge.

A A/ Maintenance moderate

This system requires periodic maintenance of the
pre-treatment tank to prevent solids from reaching the
filtering medium, especially in horizontal-flow gardens.

It also requires frequent checks of the water flow to ensure
the medium is not clogged, as well as biannual pruning

of plants.

A A A Cost medium to high

Building small experimental models and educational
prototypes is less expensive. However, systems designed to
treat the full volume of water generated by a school can be
considerably more costly.

&€ Best suited for

Outdoor spaces.




_J & WASTEWATER TREATMENT GARDENS \

AV
VA

>

Recreational and educational aspects

Provide practical examples for teaching wastewater
treatment and natural water purification processes.
Create a learning space about water conservation
and the reuse of non-potable water.

Teach about plant species with filtering capacity.
Raise awareness of the impacts of human activity on
the environment — especially in urban centers — along
with types of water pollution and ways to address them.

Environmental challenges addressed

Extreme heat.
Water scarcity.

Benefits of the solution

Water self-sufficiency.
Learning opportunities that support
high-quality climate education.
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Thermal regulation

Schools located in urban areas experience the urban
heat island (UHI)* effect.®® As a result, students and
staff who spend long hours on the premises face condi-
tions that can affect their health and learning. School fa-
cilities should therefore be designed to provide healthy,
comfortable indoor and outdoor environments that
promote well-being. Buildings must provide thermal
comfort through appropriate materials and construc-
tion solutions that moderate indoor temperatures, as
well as through the integration of trees and vegetated
spaces. These provide shade and foster evapotranspi-
ration — processes that help reduce temperatures and
support the restoration of the urban hydrological cycle.

In addition, construction techniques such as green
roofs and green walls contribute to thermal regula-
tion by storing and releasing heat gradually. They also
enhance water absorption and evaporation, comple-
menting the benefits offered by trees and other plants.
These solutions reduce the need for artificial cooling
systems, maintaining more moderate temperatures
inside school buildings.

[EXPLANATORY NOTE] Anurban heatisland occurs when a city experiences
much warmer temperatures than nearby rural areas. The difference in temperature
between urban and less-developed rural areas has to do with how well the surfaces
in each environment absorb and hold heat.
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In addition to their educational role, schools can
serve as important climate shelters, especially during
periods of extreme heat. A school environment that
is resilient and adapted to climate change improves
the microclimate in its immediate surroundings, sup-
ports carbon capture,” and provides healthier, more
pleasant spaces.

= [EXPLANATORY NOTE] Through photosynthesis, plants capture carbon from
the atmosphere — a substance responsible for the greenhouse effect but also an
essential component of roots, stems, trunks, branches, and leaves.

EFFECTIVE PRACTICES ) '

Refresca SP Project, Sao Paulo, Brazil

A partnership between the City of Sao Paulo and Instituto Al-
ana, the Refresca SP project expanded green areas in schools
and their surroundings, creating cooler microclimates through
NbS. The initiative integrates climate education into the full-day
school curriculum and involves students, educators, and the
community in a participatory way. A pilot project was carried
out at Virgilio de Mello Franco Municipal Elementary School,
with the greening of the schoolyard.
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BEFORE

™ The schoolyard at Virgilio de Mello Franco Municipal
Elementary School in Sdo Paulo, Brazil, consisted mainly of
artificial structures and impermeable synthetic ground cover,
oftering few intentionally designed or engaging spaces and
contributing to rising temperatures and thermal discomfort.
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Image: Edilson Cruz / Collection: Instituto Alana

™ The Refresca SP pilot project at Virgilio de Mello Franco Municipal
Elementary School in Sao Paulo, Brazil, introduced strategies to
reduce extreme heat by incorporating natural elements, planting a
variety of tree species, and expanding permeable ground areas.
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Green areas help restore environmental functions
by regulating the microclimate and encouraging the
reproduction and circulation of pollinators and small
animals. Implementing Nature-based Solutions (NbS)
in schools can therefore contribute to increasing lo-
cal biodiversity, while also creating multifunctional
green space.
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Image: Tibico Brasil / Collection: Instituto Alana

N Natural furnishings and newly created environments in the
greened park at Joao Hildo Early Childhood Education Center in
Fortaleza, Brazil, have been transformed into outdoor classrooms.
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Densely planted trees in open areas can replicate natu-
ral ecosystems on a smaller scale. They provide shade,
iImprove air quality, increase biodiversity, capture car-
bon, regulate local temperatures, and create oppor-
tunities for environmental education. Their presence

enhances evapotranspiration, which stimulates local

rainfall. Tree roots support water infiltration and re-
charge groundwater, which feeds springs and rivers

and helps balance the water cycle. Tree canopies re-
duce the impact of rainfall on the soil, keeping it more

permeable, and slow the runoff flow, helping to miti-
gate flood peaks. These systems also help conserve

springs and catchment areas, protect soil from ero-
sion, and prevent the silting of water bodies.

To be effective, it is essential to understand the local
environment, select appropriate species — giving pri-
ority to native and local plants — and consider how the
vegetation will affect the space, such as whether it cre-
ates barriers, provides shade, offers trunks for climbing,
or has root systems that impact the soil. It is also pos-
sible to design “aromatic gardens™ with herbs, spices,
and teas, or include plant species with varied flowering
seasons. Toxic plants should be avoided.

When enriched with compost and other amend-
ments, soil provides the nutrients needed for trees and
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shrubs to grow. Adding substrate can further improve
drainage and water retention, especially in compacted
soils. Plant species should be chosen according to the
region’s climate and ecology, ensuring diversity in tex-
tures, sizes, and flowering periods, and including local
fruit-bearing and medicinal plants. A layer of organic
matter, such as straw, dry leaves, or bark, helps keep
the soil moist and reduces weed growth.

It is advisable to plan atemporary irrigation system
during the early years to help seedlings take root and
grow.

Image: Tuane Fernandes / Collection: formigas-de-embatba

™ The organization formigas-de-embauba promotes outdoor ecological
literacy activities and participatory planting of mini-forests.
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EFFECTIVE PRACTICES ) '

formigas-de-embaiiba,
State of Sdo Paulo, Brazil ®°

The nonprofit organization formigas-de-embat’lba>X< promotes

environmental education through participatory planting of
mini-forests in schools and public facilities across the State

of Sao Paulo. Its initiatives engage communities in building cli-
mate resilience, improving health, and fostering food produc-
tion, while also drawing on and creating shared memories and

emotional connections. Mini-forests support biodiversity, reg-
ulate the microclimate, enhance water infiltration into the soil,
and create habitats for pollinators and birds. In this way, the

organization expands the reach of community-based methods

and planting technologies aimed at mitigating the effects of

the climate emergency in vulnerable urban areas.

‘= [EXPLANATORY NOTE] The name formigas-de-embatba is inspired
by the symbiotic relationship between the embauba tree and the ants
that inhabit it. The embauba is native to the Atlantic Forest, a biome that
extends along much of Brazil’s coastline. Ants live inside its trunk, which
is vital to the tree’s health. It is an example from nature of the importance
of coexistence among species.

A\
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_J AY GREEN ISLANDS AND MINI-FORESTS \

A/ /\ Maintenance low

Use native plants that require less frequent pruning to
reduce maintenance needs.

A/ Costlow

Access to natural elements — such as tree trimmings and
seedlings — from local producers and partner establishments,
along with growing seedlings at the school itself, are strategies
to reduce both implementation and maintenance costs.

&€ Best suited for

Outdoor spaces.

r« Recreational and educational aspects

» Foster connection with nature and give students
opportunities for leadership through hands-on planting
and positive transformation of their environment.

» Allow observation of natural cycles as
plant species change with the seasons —
flowering, fruiting, life, and death.

» Create environments and landscapes
for refuge and exploration.

» Enable activities to observe local fauna and flora,
supporting learning about ecosystems and biodiversity.

» Provide students and teachers spaces for physical
exercise, awareness-building activities, and meditation.

»  Offer opportunities to study differences in
ambient temperature according to space
characteristics or land use (thermal comfort).
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