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Ways to tackle extreme heat in cities

i
Strategic recommendations

Analytical approaches @0’5

FU cities and st pracces @)
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Heatwaves and their local manifestations are some of the , ,
most severe consequences of climate change

Extreme weather and climate-related events:

Y Around half a trillion euros over the past 40 years

[C@] Y Between 85 000 and 145 000 human fatalities.
T~ 85% for heatwaves

D Potential exposure to extreme heat exceeded 1.7 billion people

HHER ... Urban Heat Island effect
HHEH 8
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Heatwaves refer to prolonged, extremely high temperatures that can cause the , ,
microclimatic phenomenon known as rban Heat Island (UHI)
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increasing their ecological footprint
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Cities become hotter than surrounding suburban regions and
rural areas due to

R, mm

More sealed surfaces High people density
=’ %
(g
Low ventilation Fewer green areas High heat emitting

infrastructures density

10°C

4 and 6°C
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The intensity of an UHI is usually quantified through the Land Surfac, ,
Temperature (LST) and is referred to as Surface Urban Heat Island

Land Surface Temperature in Milan, Jun 7 % g Land Surface Temperature in Paris, June g ¥
2022 : 2022 : 2022
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When addressing the issue of extreme urban

‘. Measuring and identifying thermal hotspots .
heat, the is an important

LH at different spatial granularities could support o)

policy interventions. '

perspective to consider.

UHI intensity for
100 European cities.

Urban Heat Island (UHI) intensity
in degrees Celsius °C (90th
percentile) for 100 European

Cooling Degree Days
in European Cities

Cooling degree days (CDD)

it index per urban centre in
ClHes: Europe for 2022
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population data and on data by European
Environment Agency (2020), Urban Heat
Island (UHI) intensity (30th percentile), Jan.
2020

LVermGeo RP, Esri, TomTom, Garmin, FAO, NOAA, USGS

Source: Authors’ elaboration on DG REGIO
population data and DG JRC PVGIS data

o Urban Heat Island Intensity for 100 EU cities

o Cooling Degree Days
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Notwithstanding the unique characteristics of each city, due to a combination of
climate, geography, morphology, and structure, some common patterns also emerge

City Distribution City SUHIlgy  Distribution Urban hOtSPOtS tend to concentrate in:
Tokyo " New York
.- “ : ‘L : ) Industrial areas
Delhi ‘ Moscow ;-{.‘..;_ N
Jakarta I Buenos Alres  IRgra o w ) Areas with unregulated urbanisation
Shanghai ' London e _l
o s R in correspondence of:
Sao Paulo L ‘ Paris h ©§ié ) Green zones
Mexico City s 4 "“ | Sydney : hh
50 1015 5 0 5 10 15 20 5051015 5 0 5 10 15 20 ) Water bodies
SUHIgy (K) Distribution SUHI gy (K) Distribution
o . . ol
Distribution of warm-season extreme SUHI in megacities. ) Drier cIimate and desert areas
Source: Mentaschi et al., 2022.
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Which strategic recommendations?

To exploit the existing data as @
well as monitoring and

modelling systems

&

¥

7l [
M

9 To design urban adaptation plans
ul sensitive to the spatial
dimension
. E‘_’? To enhance citizens’
”J ﬂ participation

Icons © Freepik

To target high exposure areas
and vulnerable

neighbourhoods

2

To ensure a balanced
combination between
buildings, green spaces, and
pavement

______

To look at different
spatial scales

wc‘?)

&

......

To map the wide availability of
underused portions of urban
territories

To implement
behavioural change

To establish heat

action plans and heat
officers

To ensure the combination of several strategies adapted to the local circumstances in a holistic way
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What can we do?

Some effective responses have already been identified

................ .’......
Green Trees and Policies for Water features  Retrofittingand  Public health
infrastructure vegetated green walls and flowing renovation of  measures and
surfaces and roofs water buildings timely healthcare

Icons © Freepik

Mitigation is essential to limit
the impact of climate change
by reducing emissions.

At the same time, we should
adapt by diminishing
exposure and vulnerability
and increasing the overall
resilience and adaptive
capacity of cities.
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Which best practices?

Climate shelters in Barcelona

Barcelona
spatial

Development of a network of cooling centres,

vulnerability
transforming pilot schools through:

to heatwaves

* One public school per district Water points

¢ 75 schools transformed so far

* Plan to tranform all schools by 2030 .

Green solutions

Recomanacions davant la calo

Grey solutions

© Barcelona climate plan 2018 - 2030
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Which best practices?

proGlreg

Greening Torino and replication of Nature-based solutions

NBS §
S8 Green walls
' and roofs

g NBS 4 %
RN Aquaponics
)
NBS 2
Regenerated

NBS 8
Pollinator
biodiversity

NBS 7
E Establishing proto-
S cols and procedures
PSS for environmental
compensation

NBS 6
NBS 3 () Accessible

Leisure activities green corridors

and clean energy
‘ on former landfills

© https://progireg.eu/

Community-based
urban farms and
gardens
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The city of Turin took concrete action to adapt to
the increasing effects of climate change in one of

the most vulnerable areas, the neighbourhood of
Mirafiori Sud.

Torino has joined a replication process — led by
ICLEI Europe — to recreate proGlreg solutions
within and beyond the metropolitan area.

European
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Which indicators?

Measurable indicators and
evaluation tools are valid
ingredients when it comes to
monitoring progress,
enhancing the knowledge
base of a specific urban
context, and the assessment
of future scenarios.
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Canarias .
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Guadeloupe
Martinique

Madeira

Agores

SDG 11 includes targets and

) indicators related to urban planning,
green spaces, and disaster risk
management.

Ny

REGIOgis

Population with access to green urban areas within 400 m walking, 2018

% of population Urban centre population
©  <100000

<40

40-50
© 50-60
® 60-70
@® 70-80
® >=80

No data

/100 000 - 250 000

() 250000 - 500 000
() 500000 - 1000 000

() 1000000 - 5000 000

{J>=5000000

Population with access to green urban
areas within 400 m walking.
Source: Poelman, 2018

Access = being able to reach at least one green urban area (or
forest) within 400 m walking.
Source; DG REGIO based on Copernicus Urban Atlas 2018 and TomTom data
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Which measurements?

Given the capacity of trees to cool the air, the deployment of green spaces in cities is regarded as one of the
most effective measures to counteract the UHI effect

In a study carried out in more than 600 European cities, the role of urban green spaces in
reducing air temperature was analysed.

b5 W Urban fabric
N B Industrial and commercial sibes
L* B Transport infrastructure
§ M Green urban areas

Sport and leisure facilities

B Aorcuiturlfand Urban trees reduce the air
. temperature by 0.8 °C on average,
with peaks up to 7°C.

) Areas where the cooling effect is more
pronounced are those where large parks
are situated.

Close up of the cooling effect (a) and main land cover classes (b) in the city of Paris.
Sources: Marando et al. (2022) (a), Urban Atlas (b)
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Which indicators?

UHI intensity for
100 European cities.

UHI intensity
(90th percentile)
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the assessment of future scenarios.
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Source: Suthers elator
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Urban Heat Island Intensity and hospitals,
Athens (EL)

Measurable indicators and evaluation tools are valid ingredients when it comes to
monitoring progress, enhancing the knowledge base of a specific urban context, and

Spatial indicators through
the use of maps.

More layers in one single map at
different granularities.

Granular visualisations to uncover
hidden dynamics.
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Which tools?

EEA — Urban tree cover

Tree cover by city and
country

ey

Bremen

Lower
saxony

Brunswick
lefeld ?

Germany

The consultation of dedicated dashboards
for the monitoring of climate-related

achievements.

CDP Cities, States and Regions Open Data Portal

Introduction Tree cover by Tree cover by cities Tree cover by Ratio of tree cover in Tree cover by FUA and
Functional Urban commuting zone commuting zones and country
Areas cities

Tree cover per Functional Urban Area
Select country ¥ Sort by unit SortOrder FUA
Netherlands v | |Treecover% v | |Ascending v >
Select FUA: FUA code FUAname Areainkm? Treecove.. Treecove..
(Tutti) NLO15 Leeuwarden 1110 69 618 | rporough Norwich
Alkmaar NLO26 Alphen aan .. 132 1 811 . %
Almelo NL520 Lelystad 1.189 105 8,80 E®chipde
Alphena.. ooy Groningen 2.084 207 9,93 Hle
smersfo... NLOO2 Amsterdam 3.327 341 10,24 Southend- % el
2:;;1';% NL0O3 Rotterdam 2173 234 10,76 BA Middefodia>~ ! o Ehine:
i NL514 Alkmaar 479 53 11,09 ondon
s NLO32 Middelburg 234 30 12,85 A X Duf‘_k'fk .
e NL507 Leiden 197 27 13,62 g0 -
Breta NL519 Almelo 420 58 13,70 s 0 N o.lS
Deventer NL511 Zwolle 1.229 216 17:59
Ede NL503 s-Hertogen.. 369 65 17,70
Eindhoven NLO20 Roosendaal 247 45 18,19
Enschede NL513 Deventer 253 47 18,47
Gouda NL521 0Oss 332 64 19,32
Groningen NLO12 Breda 733 146 19,97

The European Environment Agency (EEA)
monitors tree cover and urban green spaces.

Cities can report on adaptation and mitigation
measures results through the ICLEI/CDP Track
and MyCovenant.

i
111

1,224

cities, states and regions
reporting through CDP

e

583

cities, states and regions have a
climate risk and vulnerability

accacemant

=
A
706

cities, states and regions
reporting emissions

-

573

cities, states and regions have an
adaptation plan

&)

]

680

cities, states and regions
collaborating with businesses on

anetainahility

v

]
300

cities, states and regions have a
1.5°C aligned emissions reduction

tarnat

s
T

H0
655

cities, states and regions citing
water security risks

R

254

cities, states and regions have a
renewable energy target
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The way forward:

How to let cities remain livable and sustainable while becoming more resilient and fit
for climate-related events

Heat extremes and the consequent UHI phenomenon will persist and as predicted by climate models, are even
expected to worsen in the future.

Y Need for equity-oriented policies
Y Integrate in the urban policy agenda diversified and place-based solutions
Y Exploit the already available knowledge, tools, and measurement techniques

Y Adopt an integrated perspective and formulate science-based policies sensitive to the spatial dimension

-~ Look granularly at the urban scale with Adopt common strategies and mutual learning
'@ finer data, without losing touch with practices between urban areas with similar
the European-wide perspective characteristics

European
Commission
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Keep In touch

EU Science Hub
joint-research-centre.ec.europa.eu

@ @EU_ScienceHub
@ EU Science Hub —Joint Research Centre
@ EU Science, Research and Innovation

@ EU Science Hub

@eu_science
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https://joint-research-centre.ec.europa.eu/
https://twitter.com/EU_ScienceHub

Thank you

© European Union 2023

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by the
EU, permission may need to be sought directly from the respective right holders.

Slide 1: lllustration © Fabio Cappello Architect; Slides 2,3,5,7,8,9,10,11,18: icons © freepik; Slide 3: illustration © vecteezy; Slide 6: maps © NASA/JPL-Caltech; Slide
8: figure © Mentaschi et al., 2022, :/[doi. . j.gloenvcha.2021.102441; Slide 11: © Barcelona climate plan 2018 — 2030; Slide 12: © https://progireg.eu/,
adobe stock; Slide 16: © EEA, ICLEI.
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