ARUP

Building Climate-Resilient Schools
Insights from Arup’s Global Education Portfolio

Education Estates
October 2025



Arup & Education

A brief snapshot of some of our schools at scale projects around the world

Afghanistan Education

Quality Improvement
Developing QA processes
and capacity building

Climate adaption plans for 70 schools and
development of a compendium of resilience measures

Statewide Strategy for

Schools in Nagaland

Maximising resilience of schools
through prioritised investment planning

UK &

Sabre Kindergarten School

Sustainable, child friendly and safer model
design and large-scale deployment.

Peru Reconstruction & Bicentennial

School Programs

Reconstruction of ~150 schools as a
nationwide pilot.

Nepal Safer Schools Program

Retrofitting schools across 3
provinces for seismic safety and
improved WASH facilities.

Programme
Portfolio management for 1,500

schools

Global Program for Safer

Schools Pacific
Strengthening and protecting school
buildings and infrastructure

ARUP

75yrs

Experience

6,000+

Schools

Victoria Schools Infrastructure

Australia

Pacific

Safer Schools Construction

Advancing Malawi’s school

Guidance

infrastructure safety

o

128

Countries

We are a member of the:

gL D

Global Alliance for
Disaster Risk Reduction & Resilience
in the Education Sector
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Arup & Climate Services

End-to-end resilience services

Climate Change Risk Assessment Adaptation and Resilience Strategies Climate Adaptation Planning
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~ “Climate change is not just an environmental crisis —
it 1s an educational emergency. From heatwaves and

floods to displacement and infrastructure collapse,

millions of children are losing access to learning,

risking a generational setback in global education.”
UNESCO 2024



Climate Change in the UK

Heat Flooding
Summer 2025 confirmed as UK's Schools to close ahead of amber
hottest on record weather warning

Charlie Buckland

Heat deaths in England and Wales could
surg 2070s, study warns

ven to adapting homes and cities to mitigate against

—— Major incidents declared as UK
grapples with floods, snow and ice

3

Anna Lamche

ARUP

Storms

Extreme weather is the UK's new
normal, says Met Office

One in four properties at flood risk
by 2050 - report

e i bl

Mark Poynting
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Climate Risk & Resilience

Climate risk

The potential for adverse consequences for human ""“:’S"e 2
: . L capacity an
or economical systems, recognizing the diversity of sensitivity

values and objectives associated with such
systems...[Climate] risks result from dynamic
interactions between climate-related hazards with
exposure and vulnerability. (IPCC, 2022)

Climate resilience

Capacity of social, economic and ecosystems to
cope with a hazardous event or trend or disturbance.
(IPCC, 2022)

In the context of Estates:

Climate Risk = Impacts on Estate (vulnerability) x Estate’s
location (exposure) x Climate Hazards

Source: Met Office Local Authority Report



Climate Adaptation

The changes in processes, practices and assets to
mitigate potential risk or to benefit from

opportunities associated with climate change.
(UNFCCC)
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Resilience, Nature and Decarbonisation

Adaptation and resilience measures are required

To respond to climate impacts, schools
need a full stack approach:

Wz

| Ve

* Resilience — preparing for and =T 1
adapting to climate hazards like heat 1l R Jj
and flooding » 1

* Nature-based solutions — using green
infrastructure to cool, absorb water,
and support wellbeing

* Decarbonisation — reducing emissions
from buildings and operations to
mitigate future risks
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Climate Resilience & Schools

Current Hazard
Exposure

Future Hazard
Exposure

The Enabling Cll_n_late
Environment Resilience

Components

Climate Impacts
on Schools and
Learners
Mitigation and
Adaptation
Actions




Resilience in Education

Publications

MAYOR OF LONDON

Compendium of adaptation and Road F
resilience measures for schools oaamap Ior
Safer Schools

GUIDANCE NOTE

Global Program For Safer Schools

ASSOCIATION OF UNIVERSITY DIRECTORS OF ESTATES

Climate Fhange - ‘ ‘ a7 S on Avur
Adaptation and Resilience A \ : :
Guide

Developed to outline recommendations and
case studies for the UK higher education
sector relating to climate change adaptation
and resilience.

ARUP

GLOBAL PROGRAM FOR SAFER SCHOOLS

CHARACTERISTICS
OF SAFER
SCHOOLS
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Library of measures

Compendium of adaptation and resilience measures for schools

MAYOR OF LONDON
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@ \é Sustainable Hard flood Ventilation and Solar shading Water efficiency
Drainage Systems resilience measures cooling measures measures me

(SuDS) measures

Compendium of adaptation and
resilience measures for schools

April 2023
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Library of measures

Compendium of adaptation and resilience measures for schools

MAYOR OF LONDON
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Compendium of adaptation and Soction A

resilience measures for schools ection
Sustainable

o, @ ARUP Drainage Systems
(SuDS) measures

........

A1 A2
Rain garden: linear Rain garden: non-
linear

A7 A8 A9 A10
Wetland Permeable surface: Permeable surface: SuDS rain planters Detention basin Pond
grass woodchip
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Library of measures

Compendium of adaptation and resilience measures for schools

MAYOR OF LONDON

< by
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Rain garden: linear %@&,f
e 0
A
Indicative cost of o
measure Climate risks addressed i i
lllustrative sketch Flood. heat rick CEIReHINT ALANSE IR S0 Section A
Frneasiite lood, heat ris resilience measures for schools
o Curb cut to allow water - Sustainable
apizons \m @& aror Drainage Systems

_to enter SUD (SuDS) measures

Maintenance requirements
Regular, annual and annual maintenance
required - please refer to CIRIA SuDS Manual

({CT53F
B Co-benefits
0:2ﬁf,‘g? Biodiversity, carbon savings and educational
structures opportunities

Indicative capital cost range
£60/m? - £120/m?

Soil mixture:

Pen‘o;‘ated G.ravel pipe 70.705:507‘ e -
e G o e Cost assumptions
Costs include for breaking out hard surfaces
and making good edging, forming a
depression circa 1m deep with an area of circa
oy 25m2: 3m wide by 8m long. Includes all
Description of % . . .
measure Planted linear areas in shallow excavation and materials to form new
depressions, with well-draining and surfaces. Costs include sand layer and filter
engineered soil to encourage infiltration. media layer, as well as soil, seeding and
They help remove pollution as well as plar_ﬂmg and all a;soc:laled Ia_buur. Excludes
reduce surface runoff to reduce the risk of drainage connections. Costs include for
exceeding drainage capacities and zﬁglrr“?asitor preliminaries, overheads and profit,

causing flooding.
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Library of measures

Arup Adapt — Internal library of adaptation measures (live)
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Rainwater
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. ﬂf_ﬂ_‘ Attenuation tanks: below ground
A == _ Outlet
= — — § JF—T’ . An example of a sketch of a climate adaptation measure,
7Y : from project tag 007 in the tracker - BAM Climate
: : Adaptation Solutions
© Arup
Overflow to

Filtration  Shallow geo-cellular  discharge on
unit storage tank infiltration



| ARUP
Case studies

Peru Reconstruction with Changes Camden Schools
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Global Application
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Peru Reconstruction with Changes Programme

Department for
International Trade

UKDT

N A
1Y

l Supreme decree

International l
UKDT best practice ARCC
ukdeliveryteam —> @
Knowledge -
transfer NSTRUCCION

mmace ARUP  dleeds CON CAMBIOS

_____________________

74 schools that will
provide education to
47,000 students
countrywide annually

AT

Healthcare

15 healthcare
facilities that will
provide services to
nearly 1.5million
residents of Peru

8

Integration Solutions

Flood defence
improvements to 17
river basins, 5 gullies
and 7 city drainages
supported by a national
Early Warning System




Climate Challenge

El Nino’s Impact
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Aging, unfit, vulnerable and exposed schools
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Quality Principles
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Developing a new standard for schools
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Creating the canvas for success

Clear guidelines and design standards
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how to understand the elements which
affect the enviroamental conditions on the.
site 1o inform the evaluaion/adaptabon of
the IRI's - Tender Site Plan
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Solar incidence pathway, Wind strength, flows, direction Noise Views / existing features Rain periods / Natural features on the site
* Determine main solar incxdence pathway * Identify main wind direction and source. + Determing main sources of noise for the * Determine mamn fealures on site's condext that + Identify prodominant ram periods inherent to the
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Planning and design guidelines
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Improved master planning

Solsticio | Equinoccio Solsticio
de verano | i de invierno

Via de incidencia solar

Cerca del Vecinos o | Calle con Vista principal
espacio de usosdela | mucho
Jjuego o del tierra | tréfico
drea adyacente |
piiblica ¥

CoO

Sustainable

Ruido
Vistas / caracteristicas existentes

ARUP
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Cultural & social
appropriateness

Safer and resilient Inclusive, accessible
and child-friendly




Standard Process to Deliver Better

Guidelines for constraints and opportunity assessment

UKDT Generic Constraints identification guidelines

Plano de restricciones
[Constraints Plan]

e
ﬁ"““”ﬁ‘.‘% ‘,' *

UKDT Generic Opportunities identification guidelines

Plano de oportunidades
[Opportunities Plan]

Buomeoo D F

&

_|_

Toolkit for mitigation + design principles

Grounds
conditions
assessments

Slope
stabilisation
and drainage

systems

Adjacencies
and compatible
areas for school

designs

ARUP

Ground Conditions Assessment

Slope Stabilisation

Site-wide functions
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Flood Mitigation Measures
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Safer and resilient  scalable and replicable
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Outdoor Spaces
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Improved teaching & learning environment
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Lasting Legacy

“Please send my warm regards to those individuals, along with our heartfelt
thanks on behalf of the entire community — this small community of
Chiquitoy, but one filled with gratitude.

We truly appreciate what they’ve done for
future generations, because this isn’t just about

2023, 2024, or 2025 — it’s something that will
last for many generations to come.

Speaking from experience, I can say I’ve lived through traditional

infrastructure, which, although modest, served us well and allowed us to work.

Now, with this modern development, we ask ourselves: how will we make the
most of it? How will we highlight it? How will we express our gratitude?

So please carry this message: our deep appreciation. We are truly happy and
thankful, and we pray that God blesses abundantly all those who contributed,
shared ideas, and formed part of the great team that made this possible.”

Luisa Victoria

COLEGIO HECHO POR EL GORE

IRI EN LOCAL EDUCATIVO IGNACIO MERINO - REGION PIURA

v’ Se evidencia que parte de la mejora con respecto al nivel de inundacidn fue superado en el caso de las intervenciones
G2G.



Lessons for UK

N2 =
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Climate resilience must be Adaptation measures must Strategic planning at the
systemic — not siloed. be scalable & replicable portfolio level is essential to
& context specific. avoid piecemeal solutions.

We need to act quickly
before 1t’s too late.

ARUP

e
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Collaboration &

Stakeholder
engagement is critical



Local Implementation

Resilience Plans in Somers Town, Camden

SUPPORTED BY

MAYOR OF LONDON

SOMERS TOWN
NEIGHBOURHOOD
FORUM

ARUP

Somenrs Town
Future
Neighbourhoods

2030

HOHE
SomersTown S8 Camden
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Context

Future Neighbourhoods programme

e The Future Neighbourhoods 2030
programme, led by the GLA,
supports climate action and social
equity at the neighbourhood level.

—— : TLPING SOMERS Towwn pecinents TACKLE THE CLUMATE
.Someﬁs-,'TOWh Nev w&aﬁ'&“ & mm?:s FARER FUTURE FOR ITR(ONE

NCFEENNG STREETS Y

* Focus on energy, transport, health,
and community value, with equity ~ T :
and inclusion built into its goals. oRrORSs o wAtRig Coun- “‘g“g{‘&mﬁc
5\ o tE COMETION e
* In 2024, Camden appointed Arup to o> - I m
work with schools across the borough \ = ‘V"i ity " Grouswarronoers ) |
to enhance climate resilience. : (Restoens ) (PuBLC WAT: 22

P L
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Context

The need for adaptation action in London

* London already faces extreme heat, flash
flooding, and drought

* These risks are worsening pressures on
buildings, infrastructure, and nature

* Schools are already feeling the impacts

* Without action, climate risks could severely
affect health, safety, and learning

* Children are especially vulnerable, especially
the very young and those with special needs

ARUP
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Project overview

* Bespoke Climate Adaptation Plans with

schools in Somers Town. Camden (1 Desk-based review of climate risks facing school, )

’ and initial recommendations for future climate change D
adaptation and resilience measures. T

. f 2 Interview with school stakeholder 8 4

* Plans include: L)

. . 3  External walk around school grounds to:
e Climate hazard anaIYSIS i. Identify ‘wet spots’, ‘hot spots’ and ‘dry spots’
. L. . (areas which have experienced flooding, |
e Site Visits (Where feasible, X2) overheating or water scarcity impacts B

respectively)
i. Any existing climate change adaptation and &
resilience measures

* Physical and behavioural measures

. Funding guidance 4 |4 Internal walk around school buildings — as above ofze
5 Expert review from Arup’s Technical Advisory Group
to identify most suitable climate change
e A replicable model for community-led adaptation and resilience measures covering ‘quick q
. . . ’ win’ and longer-term physical measures, and
climate-informed investment L behavioural and operational measures. )




The Schools in Somers Town

Regent High School .
Secondary School

Edith Neville
l‘ Primary School

St Mary & St Pancras l
‘Primary Schegl

Lo

Maria-Fidelis School
«. “Secondary School

Euston Station

|

RS
L) Camden Town

A
£J) Sony Music Entertainment
London BioScience

Innovation Centre
University of the Arts:
Central Saint Martins

e
Universal Music Group m
MSD
DeepMind
AstraZeneca

Google UK

Siemens
Francis Crick
Institute Kings Cross / St
Pancras
The Alan
Turing
Institute Suge
Qg m British Library
(]} The Regent’s Park
Euston
Station Digital Catapuit
255 S
Royal College of m The Place
Royal College of General Practitioners
Physicians i
Camden People’s §
Theatre m Wellicome Trust
Regent's Place . =" University College London
UCL-H

Benevolent
1 5 Great Ormond
University of London %3 Street Hospital and

SOAS T~ Research complex

Oxford Circus /
Soho

DL Qe B
/ m m The British Museum

NYU London 5"

X
Life Sciences Technology Research T~ Culture m
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Maria Fidelis Catholic School

Site Survey: October 2024

Additional
risks
addressed
Quick
wins

Heat risk
@ Grounds shade: Sail

@ Grounds Shade: Lunch Benches
@ Green Screen LY

@ Awning or Canopy

000

Flood risk

‘ SuDS Rain Planters 1@;

‘ Rain Garden: Linear .

‘ Filter Drain Q
‘ Rain Gardens: Non Linear .

Water scarcity
‘ Rainwater harvesting: water butt

®0

‘ Internal water efficiency measures
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Regent High School

Site Survey: November 2024

Additional risks
addressed

Heat risk

@ Solar Shade: Sail

@ External Roof Blinds

@ Window Solar Protection ‘

e e Quick wins

Flood risk
q q ,‘A‘v
‘ Rain Garden: Linear <@
rv
yaL,

‘ Filter Drain 1@:
A"<

Water scarcity

‘ Rainwater harvesting: water butt

‘ Internal water efficiency measures
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Behaviour and Education Measures

In partnership with local charities

'M—"G Open City

ion Pathway: London

— Educat

Global Action Plan :
cC
.1_'\: E Climate Change All Change )

2 iy UCL Climate Change and Sustainable Education



Funding and Implementation Support

Physical measures

* Seed fund: £5K per school (GLA + Camden
Climate Alliance)

e Additional funding: Multi-funder approach
encouraged — leverage S106

* (Camden Climate Alliance support with
implementation

e (Camden Schools Climate Charter

* External grants and funding streams

Behavioural and operational measures
Low or no cost. Likely to require staff training
or policy updates.




Closing Thoughts
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Design, operations and maintenance:
How to make the design more
sustainable? How to make maintenance
easier for schools?

it

Climate Adaptation Plan methodology
in place — replicate and scale up.

Site visit 1s best to understand local
challenges and interview schools’
stakeholders on main issues.

Need readiness and capacity.

-,
\ 1

-

Physical adaptation measures are not
enough. Behaviour change and education
on climate change are necessary to
support successful adaptation.

Identify key challenges to implementation.

Learn from other successful programmes
(e.g., Cool Schools in Europe,
Oasis Programme).
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Contact

Hayley Gryc Manon Dangelser

Hayley.Gryc(@arup.com Manon.Dangelser@arup.com

Education Business Leader (UKIMEA) Senior Climate Consultant

Compendium of Measure
for Climate Adaptation
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