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Planning resilience to urban heat stress requires access
. . . . PROVIDE
to high-resolution information

Heat stress and its impacts strongly vary within the
urban fabric.

Low availability of high-resolution climate modelling
results for cities in the public domain.

There is limited understanding of the potential of
climate-smart urban development for reducing heat

Wet-bulb globe temperature in stress.
Brussels — 24/08/2016 at 3pm
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PROVIDE

Future heat stress simulations for 140 cities

Downscaling of global climate model output to 100-m resolution with
UrbClim
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Modelling future urban heat stress at 100-meter
resolution with UrbClim

large-scale atmospheric
forcing (re-analysis, climate
projection)

2m tempecatire

hourly gridded (100-m)

* air & land surface
temperature

* air humidity

* wind speed

* energy & water fluxes

* plant water stress

* soil moisture content

terrain parameters (land

cover, vegetation %, ...)
De Ridder et al., 2015. https://doi.org/10.1016/j.uclim.2015.01.001

inputs URBCLIM® ouputs >

Global greenhouse gas emissions in GtCO.eq/yr Global mean temperature in °C

1
2020 2040 2060 2080 2100 2020 2040 2060 2080 2100

Maodel FalR vl.64 Source Lamboll et al., 2022
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Satellite information is used to
obtain terrain properties: Land use,
DEM, soil sealing, vegetation
fraction...

Dynamical downscaling of
meteorological information from
ERAS (present day) or global
climate models (future)

Future heat stress is simulated at
100-m resolution for 3 global
emissions scenarios: 2020 climate
policies, a 1.5°C-compatible, and an
intermediate scenario




PROVIDE

The PROVIDE climate risk dashboard

A public database for global-to-local climate impacts depending on
mitigation outcomes
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Impact projections across scales and sectors PROVIDE

* Includes projections for urban heat stress in 140 cities for 3 global emission scenarios
* Available since 2024 at https://climate-risk-dashboard.iiasa.ac.at/
« All graphs and data downloadable, daily data available from https://provide.marvin.vito.be/ftp/

GEOGRAPHY INDICATOR
city Milan > Days a year with high heat stress ¢
Days a year with high heat stress in Milan from 2020 to Days a year with high heat stress in Milan in 2050
2100 I m::rbag"ale 2020 climate policies Mo ey m*;: aaaaaaaa Shifting pathway Monza  ©
FUtU re | mpa CtS W 2020 elimate policies 1 Shifting pathway Glabal Warming 155 20 280 e e
Select scenarios and explore impacts  Days a year with high heat stress in days peryear
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Indicator list PROVIDE

Changes In _Iqtensrty and frequency Of heat Changes in Population exposed to heatwaves in Vienna
stress conditions in 2050

These maps show the change in Population exposed to heatwaves (expressed in
person*d/yr) in in 2050 compared to the reference period 2011-2020, according to

o DayS a year With mOderate, h ig h, Ve ry h ig h OI’ eXtreme the scenarios 2020 climate policies and Shifting pathway.
h eat Stress Difference  Side by side Year @

 Hours a year with moderate, high, very high or extreme
heat stress
* Nights a year with high heat stress

2020 climate policies Shifting pathway

Klosterneuburg Klosterneuburg

=0
=0

« Heatwave days per year

 Days a year with maximum temperatures above 25, 30
or 35°C

 Nights a year with maximum temperatures above 20, 25
or 28°C

Enz

>
Schwechat

« Mean daily maximum temperature "t ol

* Mean daily maximum wet bulb globe temperature b S ——
« Mean daily minimum temperature -

« Mean daily temperature
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Start from setting an impact level PROVIDE

« Set a level of impact that you consider undesirable, explore which climate action pathway
might help your city avoid it

GEOGRAPHY INDICATOR

city Milan > Days a year with high heat stress ¢

Avoiding future impacts

Set an impact level and explore scenarios . '
v ? How does this vary across the urban environment?

For the average over the urban area as well as 6 locations indicated on the map, the
table provides the levels to which the world should aim to limit Global Mean

. . 9 Temperature (GMT) so that the probability to exceed the selected level of impact (56
WhEIt impacts are you tr-’.-ing to When WI" your lmpaCt IEVEI be E){CEEdEd * days a year with high heat stress) doesn't go owver 50%, as well as the years at which

this would happen in the three considered emissions scenarios.

avoid? There is less thana 50% chance that the urban area of Milan will on average experience over
Ower the absolute values (no 56  days ayear with high heat stress . Gorbagnate MO Mianese o Study lacation GMT  Atwhatyear in scenario...
change) period, the urban area of Milanese . ooec
) city average .
Milan experienced on average 19 o Se5i0 54n
, ) " : ' o
daye a year with high heat stress. o . Rha Giovanni @ urban hot spot 22°¢C
This impact level would be avoided
© urban medium spat 0.0
— under the Delayed climate action scenario, o e
LEVEL OF IMPACT Shddyr N V! ' e © urban cool spot 0.0°%
— under the Shifting pathway scenario and llang
I ||| ) 0 © suburban hot spot 0.0%
Odfyr Level of interest  120ddvr — under the scenario. Corsico
O suburban medium spot 27
o
Ruzzanno o O suburban cool spot n.o°C
B Delayed climate action [l Shifting pathway 2020 climate policies
Cerreal
I archiaral = Lambrn™]
- PROVIDE, GA No. 101003687 17.03.26 | PROVIDE | Brussels 8




PROVIDE

Potential for climate-smarturban planning
to reduce heat stress

Meter-scale modelling with UrbClim for operational planning




Planning adaptation: DROTTBE
assessment of present-day and future heat stress

Preparing the ground for adaptation

’ 2 Assessing risks and vulnerability

to climate change
Monitoring & Evaluation (M&E) Ada pt ation

Support Tool

9\0

Assessing adaptation
options

On

Identifying adaptation options

Implementation

\

Changes in Days a year with moderate heat stress in
Berlin in 2050

Refinement with a
simulation at 1-meter
resolution for a very
hot day

First-order hazard
assessment at 100-meter
resolution using the
climate risk dashboard

Potershagen-
Eggersdorf

Rildersda >
bei Berli

Potsdam
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Rehabilitation of a former good rails depot PROVTDE
in Berlin

Comparison of 3 co-developed proposals to build an ensemble of buildings of 40-45,000 m?
(housing, school, sports and other public facilities) in Berlin

Proposal 1 Proposal 2 Proposal 3
Sy S v, N »
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\ R °\ ,\ £ \\7 L
® ! 3 <
v o n ! .\\/'{ . \
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Daytime heat stress during a hot summer day
> Report and data publicly available on Climate Analytics' website
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https://climateanalytics.org/publications/hitzestress-und-anpassungsma%C3%9Fnahmen-in-der-metropolregion-berlin-brandenburg

Planning adaptation: DROTTBE
climate-smart urban planning for heat stress reduction

Preparing the ground for adaptation

’ e Assessing risks and vulnerability

to climate change
Monitoring & Evaluation (M&E) o Adaptation
Support Tool

3  Identifying adaptation options
mptemencaton () / Urban co-planning Impact on local climate
\ 4
Assessing adaptation : 7 .'~. z K N
options =N W N, e
/f :
\ - 2 \1.‘_ -
. .\\\\"% /i""[ ) : N
7.
SET N
‘®

Co-development of urban development plans including nature-based solutions that address the
adaptation, mitigation and socio-economic challenges specific to the urban area of interest

Quantification of the impact of those plans on heat stress reduction, with the possibility to isolate or
combine individual measures (tree planting, soil unsealing...)
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Summary PROVIDE

We simulated future heat stress conditions at 100-m resolution for 140
cities using UrbClim

Results can be visualised in the PROVIDE climate risk dashboard. All data
and graphs can be downloaded, full dataset available on request for more
detailed impact studies.

The effect of urban greening plans co-developed with stakeholders on heat
stress is modelled at 1-meter resolution in 4 case studies cities (Lisbon,
Nassau, Islamabad, Berlin). Results are publicly available on the PROVIDE
Climate Risk Dashboard.
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