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Problem Statement
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Research Question

How can a multidimensional approach to climate vulnerability in the
context of urban heat improve tailored adaptation strategies?

e 10€ kan een multidimensionale aanpak van
klimaatkwetsbaarheid in de context van stedelijke hitte
leiden tot betere klimaat-adaptatie strategieén? 8/59
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Vulnerability — Exposure
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Case Study: The Hague

Den Haag
Centraal

~ . 19/59
Zuiderpark Binnenhof
Pier (Wikipedia, 2021), Den Haag Centraal (De Ingenieur, 2016), Binnenhof (NewUni, 2024), Zuiderpark (DenHaag, n.d.)



Heat vulnerability
In The Hague




Principal Component Analysis (PCA) PCA
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Principal Component Analysis (PCA) PCA
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Vulnerability Indicators
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Heat Vulnerability in The Hague PCA

1) Socio-spatial 2) Social Vulnerability  3) Social Vulnerabilities 4) Socioeconomically
Vulnerability in in Suburban Family among Single Mothers Fragile Families in
Urban Areas Neighborhoods in Mixed Urban Green, Low-Density
Contexts Areas
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Heat Vulnerability in The Hague PCA

Weighted sum of vulnerability

<1.00
-1--062
-0.62--0.24
-0.24-0.14
0.14-0.52
0.52-0.90
>0.90

EEOCD NN

26/59



Heat Vulnerability in The Hague pca O 194 S
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Heat Vulnerability in The Hague pca Q) 194 222

The poorest neighborhoods are the warmest:#
Heatwaves hit the hardest in poor and diverse.

neighborhoods Schildersbuurt - West
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Fieldwork - Interviews Q

“The municipality “Keep it calm.” ]
takes too long to w
change something.” a
3 'D ‘ -

“Use afan

in

v/<[ orA/C. ]
“

“The mosque distributes
water bottles.”

“Adjust your
clothing and diet.”

“The library is the living
room of the neighborhood
and is cool in summer.”

“Go to a park
or the beach.”
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Fieldwork - Observations Q

“The municipality is
behind in planting trees.”

“We do not have any
sunshades at home.”

3m 2.4m 3m 24m 3m

The wide sidewalks

offer possibilities.

The trees are not placed
shade-efficiently.
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Existing Strategies
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! Separation of target groups and stakeholders
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Lack of user-friendly tools for residents

Limited awareness of the diversity of residents and their housing situation

Klimaatadaptatie Nederland, n.d.
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Stakeholders Involved O, 10l 2aa 0

Library
‘Community centres
Duurzaam Den Haag

+ POWER -

HEAT WAVE
Temp.

Time
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Conclusion - What should the toolkit focus on?

DOE®HE

What to look for?

Who? Where?

Local insights

Current strategies

Power-shift

rca Q (¥4 Seo
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Heat Adaptation Toolkit
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Beat the Heat




Interventions

Title Description Scale Domain |Cooling|Costs | Responsiblity | Additional Targetgroup Vulnerability | Prevention
effect stakeholder group / response
Cook outside or eat |Cooking adds heatand moisture. Cook briefly, outside | behavior |social |1 0 resident all, adults, elderly, prevention
salad if possible, or eata cold meal like salad. migration background,
women

Small subsidies Offer small subsidies for items like fans or blackout  |house |[political |0 2 municipality all, low SES 1,4 response

curtains.
BALCONY & GARDEN
Add shadingto your |Create shade on your balcony using a parasol, sun balcony, |physical |2 2 resident house owner/ VVE, |all, elderly, health prevention
balcony tarp, or canvas to prevent heat from entering your garden housing corporation |issues

home.
AN ADAPTIVE STREET
From parking to park| Convert parking spots into small green areas. street physical |2 2 municipality |urban planner all prevention
Summer holiday Organize indoor or shaded summer activities for neighbor |social |1 2 municipality |community centers, |children 2,3,4 prevention
activities children. hood libraries, schools,

volunteers
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Interface

©

[7& Beat the Heat X + = X
¢« > C @ % beattheheat.nl/interventies/ * # 0O 2
{Eo) Beat the Heat Get active! Find information ~ Cool places Q a® O &

2 ¢

Getting too warm?
Find what works best for YOU!

Heat affects everyone differently your home, your
health, and your daily routines can all play a role.
This website helps you discover the most suitable
tips and tools to stay cool during heatwaves and
prevent your home from overheating.

Get cooler now!
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Interface

@ W

(% Beat the Heat X + - X
< 5 C @ % beattheheat.nl/interventies/ *x ®» 00 2
(Eo) Beat the Heat Get active! Find information ~ Cool places SRET RV 3

S L

Getting too warm?
Find what works best for YOU!

Heat affects everyone differently your home, your
health, and your daily routines can all play a role.
This website helps you discover the most suitable
tips and tools to stay cool during heatwaves and
prevent your home from overheating.

Get cooler now!
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Interface

(%> Beat the Heat X +

< > C @ % beattheheat.nl/informatie/

Take action !
* Move to a cooler place
* Lie down
 Drink water if able

* Cool the body by taking a cold
o shower, or applying cool, wet cloths

weakness

HEAT EXHAUSTION

dizziness, fainting

rapid, weak pulse

excessive sweating

nausea or vomiting

cool, pale, clammy skin

muscle cramps

HEAT STROKE

headache, confusion

rapid, strong pulse

no sweating

nausea, vomiting

red hot skin

elevated body temperature

may lose consciousness

Take action !

* Take immediate action to cool
the person

* Call emergency services (112)

—

P
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Interface

gBeat the Heat

< > Cm

X +

2 beattheheat.nl/organisaties/

Spreading information is the first step!

Infographics

[r——
Nationaal Hitteplan

P ——

Download

Postcards

}\\ //ﬂ'{mo’l

I ~ No
[ Prob-Llamal

Download

\\\ I/,

1 Hineberoente

- Who turved
7 fthe heat on?

Download

Know the diference snd knov what 1o dot
Heat Exnausion

Download

Download

=

T
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Postcards A

No
" Prob-Llamal

A l Know the difference and know what to do!
Heat Exhaustion Heat Stroke

dizziness, fainting headache, confusion

rapid, weak pulse rapid, strong pulse

excessive sweating no sweating

nausea or vomiting nausea, vomiting

cool, pale, clammy skin ——s, +—— red hot skin
muscle cramps —————| s———— elevated body temperature

weakness —————| s———— may lose consciousness

Heat exhaustion? Take action! Heat stroke? Take action!

* Move to a cooler place * Take immediate action to
* Lie down cool the person

* Drink water if able * Call emergency services
* Cool the body by taking a cold (%112)

[ ) shower, or applying cool, wet cloths
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Interface

(%> Beat the Heat

X +

©

@ Beat the Heat Get active!

< > C @ % beattheheat.nl/kaart/

Looking for a cooler spot on a hot day?

Use the map to find nearby public places where you can cool down and stay
comfortable.

©Outdoor Public Spaces

Green areas and water features can make a big difference in how hot it feels outside
Head to a park, a shady square with trees, or a nearby lake to enjoy the cooler air.

andoor Public Spaces

When it’'s too hot to be outside, indoor spaces can offer relief. Libraries, community
centers, and other public buildings often have air conditioning.

On extremely hot days, the municipality also opens cool hubs — specially prepared
public buildings with extra cooling to help residents stay safe.

Check the map to see which cool spots are closest to you! And also check for:

QDrinking-water-points

QSunscreen points

Find information

+
f

®o

Cool places

5

>
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Interface Q S0,

(% Beat the Heat X + = g X
¢ > C @ < beattheheat.nl/interventies/ * ® 0 2

My role

O resident

O volunteer

O organization
O municipality

I want to help

[ children

O elderly

O health issues

O socially lonely

J migration background

Start a Facade Garden Provide shaded benches ®

Adopt aTree

Location of intervention
O body

O indoor

O balcony

O garden

[ street

O public space

My action N : S—

O prevention Add plants to your balcony @ Add outside sun protection ® Upgrade your fan ©}
O response

Cooling effect

D% FYY S v
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Interface

©

(s> Beat the Heat

X +

2 beattheheat.nl/interventies/

%Beat the Heat Get active! Find information

Adding flowers to the soil around street trees helps reduce
heat, improves rainwater infiltration, and boosts local
biodiversity. Bonus: it discourages people from parking
their bikes against the trees.

Responsibility: Volunteers
Other stakeholders involved: Residents
Target group: All
Location of intervention: Street
Action: Prevention
Cooling effect: B3

Costs: $$

Cool places

44 /59



Interface Q S0,

(% Beat the Heat X + = g X
¢ > C @ < beattheheat.nl/interventies/ * ® 0 2

My role

O resident

O volunteer

O organization
O municipality

I want to help

[ children

O elderly

O health issues

O socially lonely

J migration background

Start a Facade Garden Provide shaded benches ®

Adopt aTree

Location of intervention
O body

O indoor

O balcony

O garden

[ street

O public space

My action N : S—

O prevention Add plants to your balcony @ Add outside sun protection ® Upgrade your fan ©}
O response

Cooling effect

D% FYY S v
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Interface

L.

% Beal the Heat X +

= @ % beattheheal.nlfinterventies/

@ Beat the Heat

leer
organizaton

municipality

| want to help

children

elderhy

health issues

socially lonely
migration background

Location of intervention
Doay
ndoor

Cooling effect
e

Get active!

&

o
A

Add plants to your balcony

BEE

My role
O resident

O volunteer
(O organization
O municipality
ool places
| want to help
O3 children
O elderly
O health issues
(O socially lonely
O migration background

Location of intervention
J body

O indoor

(O balcony

O garden

() street

O public space

(1) Prowiis Shaded Benchis

My action ) B®
O prevention
(J response

Cooling effect g
Ok

rction ) Upgrade your fan

S
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Interface

(B Beat the Heat

< > C @

X +

2 beattheheat.nl/interventies/

My role

O resident

O volunteer

O organization
O municipality

I want to help

[ children

O elderly

O health issues

O socially lonely

J migration background

Location of intervention
O body

O indoor

O balcony

O garden

[ street

O public space

My action
O prevention
O response

Cooling effect
Okt

SEWLE L

Adopt aTree '

N

Add plants to your !;élcony @

Start a Facade Garden Provide shaded benches

Add outside sun protection ® Upgrade your fan
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Interface Q, ¥ Seo

@Beat the Heat X + = X

¢ > C @ 2 beattheheat.nl/interventies/ * ®# 0O 2

My role

O resident

O volunteer

0O organization
O municipality

| want to help

O children

O elderly

O health issues

O socially lonely

(O migration background

Adopt a Tree '

Location of intervention
O body

O indoor

O balcony

O garden

O street

O public space

My action ~ -
O prevention Add plants to your balcony ® Add outside sun protection ® Upgrade your fan &)
O response

Cooling effect
B
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Example - Municipality

15. Beat the Heat X +

< > C @ % beattheheat.nl/interventies/

=>Beat the Heat

1 PO T

a4

My role

O resident

O volunteer

0O organization
municipality

| want to help

children

elderly

health issues

socially lonely
migration background

Location of intervention
O body

O indoor

O balcony

O garden

street

public space

My action
prevention
O response

Cooling effect
#

Get active!

Kl

Create shading on streets and
walkways

ek

Provide information in different
languages

%

Find information Cool places o g

@

Plant more trees - ® Permeable pavement ©}

e ke

L 4

New regulation!

$e ke
— ]

Enforce outdoor sun protection @ Small subsidies ®

ek

Q sk Q
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Example - Municipality

aw

Plant more trees Create shading on streets

and walkways

Ensure at least 40% shade
coverage on busy walking routes
using trees or coverings like
tarps or pergolas.

Plant trees along streets to
provide shade and reduce heat.

N %) )

"MMM
L

Provide shaded benches
y -

Use permeable or green Place seating in shaded areas.
materials for streets and parking

to reduce heat retention.

50/59
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Example - Meryem

gBeat the Heat

€« > C @

X +

s beattheheat.nl/interventies/

My role
resident

O volunteer

(O organization
O municipality

| want to help

(O children

O elderly

® health issues

O socially lonely
migration background

Location of intervention
® body

& indoor

balcony

O garden

street

O public space

My action
prevention
X response

Cooling effect
B

Adopt aTree

Add plants to your balcony ®

3y
~

.
-

Start a Facade Garden

Close Up, Cool Down

(O]

Skip the Stove ©}

Upgrade your fan ©)
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Example - Meryem

|

Adopt a Tree Plant more trees | Create shadin
and walkways

Ensure at least 40% shade
coverage on busy walking routes
using trees or coverings like

42)

Adopt a tree, and plant plants Plant trees along streets to
and flowers in the tree bedding. provide shade and reduce heat.

M 39 tarps or pergolas.

: “M!nm”‘v ‘

Remove a row of pavement tiles
along your facade to plant
greenery.

i

Use permeable or green
materials for streets and parking
to reduce heat retention.

Place seating in shaded areas. 52 / 59
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Example - Meryem

<

high °C

medium °C

low °C

Temperature

Wet Bulb Globe Temperature (WBGT)

with relative humidity of 75%

Changed perceived temperature

Close Up, Cool Down

P ill
Shut windows and curtai

ins
during the day. Ventilate at night
when it's cooler.

Plan Cool Chores

P
Do household tasks early in the
morning or late in the evening to
avoid the heat.

Check In on Each Other

2.

Call or visit friends and family to
make sure they're okay during
heatwaves.

Library Transvaalkwartier has
A/C and fun indoor

activities—perfect for hot days.

Mosque El Islam hands out
water bottles during hot weather.

Skip the Stove

= &

Avoid cooking hot meals—iry
refreshing cold dishes like
salads instead.

Take It Slow

€

Avoid intense physical activity
g:;"ing the hottest parts of the

Upgrade your fan

Place a bowl of ice or frozen
water in front of a fan f
budget-friendly A/C effect.

Cold Water Bottle

Fill a hot water bottle with cold
water and freeze it—use it to
cool down in bed or on the
couch.
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Access to Interface

T

©

PNV

e ———-

I\ X< 7

T Beat the Heat

€ > ca

X +

% beattheheat.nl/interventies/

Z%ﬁ Beat the Heat Get active!

2.

ORI T

Find options that are more suitable for you!

Find information

d

- o

x

* &0 2

Cool places

w4

My role
O resident
O volunteer
O organization
0 municipality

I want to help
O children

O elderly

O health issues

O socially lonely

0 migration background

Location of intervention
O body

O indoor

O balcony

O garden

O street

O public space

My action
O prevention
O response

Cooling effect
O

T

Adopt aTree

Y
ﬁ\_‘ N> Ii II &w

7o

@ Start a Facade Garden [0} Skip the Stove [0}

A4 BT < ®® v

® Close Up, Cool Down o) Upgrade your fan ®

9 LTT] <
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Wrap-up
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Key takeaways
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Key takeaways rca Q (¥ 222 o

! Not just the elderly are vulnerable to heat, everybody
can be vulnerable

! Take the diversity of people and situations into
account when creating new tools

! Everybody needs to be onboard: Heat adaptation
happens throughout all the scales, with all stakeholders
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Sensitivity

Adaptive Capacity

Exposure

physical

Principal Component Analysis (PCA)

percentage of children (0-15 years)

percentage of elderly (65+ years)

amount of women

percentage of 1st degree EU migrants

percentage of 2nd degree EU migrants

percentage of 1st degree non EU migrants

percentage of 2nd degree non EU migrants

percentage of adults likely to suffer from mental health issues
percentage of adults having 1 or more physical disabilities
percentage of adults with longterm health issues
percentage of adults with severe overweight

number of low-income households

percentage of energypoor households

number of unemployed adults (proxy: ww-benefits)
amount of single-parent households

amount of one-person households

percentage of adults with low personal resilience
percentage of adults that feel socially lonely

percentage of corporation-rent properties

number of private-rent properties

percentage of multifamily dwellings

average WOZ value of dwellings (inverted)

urban human activities

percentage of low green surfaces (inverted)

percentage of surfaces covered by trees (inverted)
pathway surfaces in the shades (inverted)

percentage of gray surfaces

number of watersurfaces (in ha) (inverted)

average distance from dwellings to nearest GP

average distance from dwellings to nearest hospital
average distance from dwellings to nearest 'huisartsenpost’
average distance from dwellings to nearest farmacy
average distance from dwellings to nearest supermarket
average distance from dwellings to nearest library

110 neighborhoods (buurten) were analyzed using 46 variables.
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Existing instrument analysis

Target Group
government
professionals

O provinces

O waterboard

dmunlmpalltles

0 GGD

O housing
corporations

ﬂ(urban designers

dproject
developers

U residents

Concept
U sensitivity
exposure

EI adaptive
capacit

107 existing instruments were analyzed
(Kennisportaal Klimaatadaptatie, 2025)

Scale
. behavior

'g: house I
street

dnelghborhood

Q city

(%4

Domain Climate Problem
U social heat
?physmal U, drought

O political ﬂ(flooding

O biodiversity
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