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PROVIDE in a nutshell PROVIDE

Paris Agreement Overshooting-

Reversibility, Climate Impacts and
Adaptation Needs

EU Horizon 2020
Sep 2021-Dec 2024

17 partner organisations
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Exploring overshoot implications across scales

PROVIDE: INTEGRATED MODELLING APPROACH FOR A

OVERSHOOT TOPOLOGY and illustrative STORYLINES
of outcomes, impacts and adaptation needs

a world requinng large-scale
CDR to reverse waming with
potentially imeversible climate
impacts.and continued
high adaptation needs
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aworld with high

near-term warming
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Near-term warming Long-term state
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a world where warming
is reversed gradually with
sustainable levels of COR
leading to slowly.changing

adaptation needs :
a world where reinforcing
Earth system feedbacks result
in continued long-term warming
and adaptation needs

a world waith strong
near-term mitigation
avoiding overshoot
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REGIONAL AND URBAN IMPACTS
AND ADAPTATION
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Local damage
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P Climate risk dashboard PROVIDE

PROVIDE develops the Climate risk dashboard

Links global emissions pathways to regional sectoral impacts

A database for global-to-

Terrestrial Climate Marine Climate Urban Climate

Learn more about how climate change will impact heat stress in
cities. We cover data for 140 cities around the world,
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Berlin/Brandenburg study PROVIDE

1 year project (end of 2022 — early 2024)
Funding: Climate Change Centre Berlin Brandenburg

Study based on PROVIDE methodology

Aim: high resolution heat stress modelling with and without
adaptation options for a specific area in Berlin

Results:
Final report available in German

Tm x Tm map for heat stress in Berlin

Integration of 16 heat indicators for 100m x 100m in the Climate Risk
Dashboard




What is heat stress? A, PROVIDE

QLW,sky\
\ Qs direct

Urban Heat Island Effect — cities heat up
faster

Increase in tropical nights
Increased health risk from heat stress

Qs diffuse

Need for high resolution modelling
UrbCLIM
30x30m
1X1m

Rural Suburban Commercial Downtown  Urban Park Suburban Rural
Residential Residential Residential  Farmland
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Local relevance PROVIDE

Heat stress is an increasing problem in Berlin
An aging population
Increasing heat stress due to climate change
Unequally distributed risk for the population

Need to plan adaptation measures now, to be effective in the future

Interest of the Bezirksamts Pankow to cover a study on heat stress
and health aspects

Agreed collaboration on a densification project

Thorough exchange throughout the project to identify relevant study area,
Integrate available data and share relevant results




Results PROVIDE

The report is available on the project page:

https://climateanalytics.org/projects/kunftige-
klimaauswirkungen-und-anpassungsbedarf-fur-berlin-
brandenburg

100m x 100 m resolution data is available in the Climate
Risk Dashboard:

https://climate-risk-dashboard.climateanalytics.org
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https://climateanalytics.org/projects/kunftige-klimaauswirkungen-und-anpassungsbedarf-fur-berlin-brandenburg
https://climateanalytics.org/projects/kunftige-klimaauswirkungen-und-anpassungsbedarf-fur-berlin-brandenburg
https://climateanalytics.org/projects/kunftige-klimaauswirkungen-und-anpassungsbedarf-fur-berlin-brandenburg
https://climate-risk-dashboard.climateanalytics.org/
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Results for different DRoTTHE
types of building

High density and high degree of
built surface is compensated by
large trees and shadow the
buildings create

Local hotspots are streets, open
spaces without tree cover, but also
playgrounds and schoolyards

Similar analysis exist for other
building types in Berlin

BU
UR

Average temp.
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Results adaptation options PROVIDE
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Modelling results with adaptation options  rrovibe
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PROVIDE

The Climate risk dashboard:
A public database for global-te-local climate
impacts depending on mitigation outcomes



https://climate-risk-dashboard.climateanalytics.org/

“Future Impacts”: Impact projections across scales PROVIDE

Changes in Global annual mean temperature rise from peatland
emissions in Northern Latitudes from 2020 to 2100

Changesln _Sg_a_§_q_rfg_gg_temperature in Bahamas in 2030

0.08°C

Changes in Annual maximum temperature in Germany in 2030

Days a year with moderate heat stress in Berlin in 2030

0.04°C
0.02°C

0.00°C

Potsdam
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Indicators such as:

Global Carbon Cycle indicators in
northern latitudes

Marine Climate in Exclusive Economic
Zones

Terrestrial Climate, Glacier Loss and
Biodiversity Loss at country level
Urban heat stress in 140 cities



https://climate-risk-dashboard.climateanalytics.org/

“Future Impacts”: Time Series and Maps

PROVIDE

Which impacts will we get in case we respect the Paris Agreement, versus if we followed

climate policies from 20207

Changes in Annual maximum temperature in Saudi
Arabia from 2020 to 2100
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“Future Impacts”: Risk avoidable via mitigation -~
vs. unavoidable

Which impacts will we get in case we respect the Paris Agreement, versus if we followed
climate policies from 20207

Impact level | +1.0°C 3

I 2020 climate policies [ Delayed climate action Shifting pathway Other scenarios

= ® vd 9% 1 21
= risk, hat
¥ tigati ctio
08
0.6
[ )
0.4 ) ®
.
. @"',’ o
02 ose *
S0’ »
S 12% in 2100
Unavoidable risk, even in a highest
0.0 e rom—— ambition scenario
Today's risk 2030 2050 2100

Unavoidable vs. avoidable fraction of risk of Annual Maximum
Temperature exceeding +1.0°C above the average of today'’s levels
(depending on global mitigation outcomes)
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P
P The reversal of the impact chain... PROVIDE

The scenario approach Reversal of the impact chain
(%] Scenario F,:;:Ltt':g Cos':::;ir?;z € Impactlevel
2020 2100 2020 2100

Explore how the risks of exceeding a local
climate risks threshold evolve over time
and what is required to avoid it

Explore future impacts for
different climate scenarios

- PROVIDE, GA No. 101003687 21




“Avoiding future impacts” PROVIDE

What impacts are you IMPACT LEVEL
o o i i ?
b d | f t h . t trying to avoid? When will your impact level be exceeded?
a S e O n a reve rsa o e I m pa c OVE.”‘ the 2011-2020 To keep the chance that the urban area of Berlin will on average experience over
H perlod, the urban area of 10 days a year with moderate heat stress below 50% , one should pursue global emission pathways in line with limitin;
chain, the mode shows Berlin experienced on Y23 yeer Wit ’ parsuee paTay €
! average global warming to 1.6°C.
o average 8 days a year ==
o whether impact levels could be vithmoderate heat
o stress.
exce ed ed u n d e r va ryl ng This impact level will be exceeded
. LEVEL OF 10d/yr — in 2040 under the Delayed climate action scenario and
Sce na r|OS IMPACT — in 2040 under the scenario.
° = | ———
Od/yr Levelof 69d/yr
© hOW Im paCts va ry across space Y interest y This impact level would be avoided
— under the scenario.
PROBABILITY =
— LOCATIONS
50% " 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
INDICATOR LOCATION Temperature (GMT) so that the probability to exceed the selected level of impact (10
days a year with moderate heat stress) doesn't go over 50 %, as well as the years at
i . N which this would happen in the three considered emissions scenarios.
Days a year with moderate heat stress ¢ city average v
Study location GMT At what year in scenario...
Kremmen Oranienburg wandlitz
city average (A 2040 ]
Days a year with moderate heat stress tonchd (ot o
ysaye Impact Level ng:w; “”' j—.%a i @ urban hot spot 12
Number of days per year where wet bulb When will the impact level Lo .., B urban medium spot Lacc @EEDD
globe temperature goes over 25°C. be exceeded? e ° & o @ urban cool spot 1.8°C
Wet bulb globe temperature (WBGT) is a o Berl':, 7 @ suburban hot spot 25°C
. H N 4 i a = beiBerlin
measure of heat stress in direct sunlight, Locations 5o/ X ) © suburban medium spot  1.2°C
which takes into account temperature, When will the impact level Potsdam, o7 e T M@ D
- . I i A @ suburban cool spot 1.2°C already
humidity, wind speed, sun angle and cloud be exceeded across @ w
cover (solar radiation) different locations? St i B Delayed climate action [ Shifting pathway B 2020 climate policies
- usterhausen
. Mittenwalde S
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“Adaptation”: Translating services for adaptation PROVIDE

@ How to use dashboard data in adaptation planning

Different frameworks already exist to illustrate steps in adaptation planning, including
the Adaptation Support Tool and Adaptation Policy Framework. While such steps
differ slightly bebseen sources, most include the three simple elements listed below:

1 Assess the owrrent context and risks for a specified area or group. This can include
the cwrrent climate, as well as sociceconomic and development trends. Commaon
sources for data could inclede povernmeantal statistics. See examples

2 Assess future risks, incheding what current risks could be aggravated, or new risks
introduced, in future scenarios. The climate risk dashboard's Future impacts mode,
Howoid future impacts mode, and Owershoot policy self-assessment tool can inform
this step. See examples

2 Identify adaptation options according to assessed risks. Dashboard data can
inform the design of locally led studies to prioritise between opbons. Our team
al=o can be commmissioned to carry out urban level studies. See examples

@

Nassau Lisbon Islamabad

CAS E ST U D. I E 5 Potential and limits of nature- Potential and limits of Adaptation needs, and the
based solutions to adapt to greening for adaptation effectiveness of nature-based
heat solutions
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“Adaptation”: Case study examples PROVIDE

Captures case study activities, including
City profiles (assessment of risk and challenges)

Evaluation of adaptation policies in light of assessed risks
and challenges

High to very high resolution hazard modelling
Co-development of climate-smart urban plans

High to very high resolution modelling of the
effectiveness of adaptation measures &)

o Wl
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“Adaptation”: Translating services for adaptation PROVIDE

@ Overshoot Proofing @ lllustrative adaptation pathways
Self-Assessment Tool Accepted probability of impact: 50%

Risk of measure
Planning time ineffectiveness
?
Are limits to adaptation identified incramental Méasure 5 : :
Planting of new tree IS IS,
o it mvlber of doys Shove 3 Pantingoloewtrve 27777/ A o
degrees during a heatwave moeasure is effective) Ufetime of the measure

Incremental Measure
oot ) o
management of existing

Are WM"W"M to trees, surface greening

projected impact considered?

{eg 0N conhdence interval for the Transformational Long-term effectivencss

ventitation corridors

Now 5y 10y 0y 30y —t —A

Accepted probability of impact: 5%
Are unavoidable impacts identified?
(e g committed sea level rise) @ Limit to adaptation might be reached (low estimate)
2 © Uimit to adaptation reached (high estimate)
Incremental Measure

Planting of now tree %///////’0

species (lag time before
measure is effective)

Planning  Risk of measure

Are overshoot scenarios considered? time ineffectiveness
Incremental Measure pt £ ¢ 2 .
{Le. where temperatures peak over Improved water - °

management of existing
1.5°C to then descend towards that IMSMIBL OF SrAbN

| | by 2100 trees, surface greening
evel again by 214

U}cl ime of the measure

Transtormational Long-term effectiveness —
Design of urban

Is impact reversibility vs, irreversibility ventilation corridors

after aovershoot considered? Now Sy 10y 20y 30y 40y S0y

(e species extinction)

@ Limit to adaptation might be reached (low estimate)

© Limit to adaptation reached (high estimate)
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Guidance PROVIDE

2 s .
Sf .n.ar.'?hslt 1 2o Bt aoemon 8 e S b o warsido ek Scenario presets
o s o pecd " ) Click on a retearch question and see the preselected soenariod that can andwer ik,
Cooling rate
Soanerio Peak GMI 2100 GMT after padk 2030 missions 200 Glasices Pledges vs immediate action 1.5°C compatible scenarios 1.5°C vs 2°C compatible scenarios
2020 climate policies [+] 2928 °C In 2100 2928°C - 66,655 GrCOpqlyr 68.322 GrCOea/yr
What happens if governments implement What are the differences in climate impacts What are the differences in climate impacts
Delayed climate action  © 1.695 °C in 2080 1643°C 0016 °C/ decade 17.282 GrCO0q/yr “0.286 GeCO0q/yr their current climate pledges, versus If they between various 1.5°C compatible between 1.5°C and 2°C compatible
strengthened them glightly, or if they acted pathways? seenanas?
Shifting pathway [+] 1.566 °C In 2040 1295°C “0.045 *C / decade 10199 GrCOq/y 0.591 GO0/ yr i line with the Paris Agreement?
2020 chmate targets 2.56°C In 2100 256°C - 5$7.414 GrCOeqlyr 31.119 GeCO,eq/yr
High negative emissions 1673 °C in 2060 1445°C 0,057 *C / decade 19.926 GrCO0q/yr 6,051 GCO0q/yr
High renewables 1.574°C In 2040 14462°C <0019 *C / decade 11.337 GO eqlyr 6589 GrOO,eq/yr
Low demand 1.545°C in 2040 1348°C 0,033 *C / decade 9.26 GeCO0q/yr 1434 GCOeq/yr
SSP1-1.9 1.531 °C In 2040 1283°C  -0.041°C/ decade 9257 GCOeqiyr -8.203 GO eq/yr
55P5-3.4-05 2.349 °C In 2040 1911°C 0.11 °C / decade 42089 GrCOeqly +13.91 G1CO,eq/yr
_J Stabilisation at 1.5°C 1489 *C In 2030 1489 °C 0°C/ decade - -
CLIMATE RISK Lxplore urban heat futures
L DASHBOARD Y ~~o-en
Scenario timelines -
Global mean temperature in °C Global greenhouse gas emissions in GtCOeq/yr
Tutorial: how to use the PROVIDE :  Explore urban heat futures: launching How to use the PROVIDE Climate risk
Climate Risk Dashboard the PROVIDE Climate Risk Dashboard dashboard
B
2
‘//
; Feedback
1
2020 2040 2060 2080 2100 2020 2040 2060 2080 2100 ® = = =
For clarification questions or suggestions on the tool, please contact:
A oty R A e B B P climate.risk.dashboard@climateanalytics.org
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Using the dashboard




SCENARIO TIMING

4 scanarios selected ¢ Changes in Length of the fire season in Greece from 2020 to PRoﬁb E
2100
Timing This graph shows how changes in Length of the fire season (expressed in days) will

play out over time in Greece compared to the reference period 2011-2020, according
to the scenarios Shifting pathway, 2020 climate policies and S5P5-3.4-0S. The lines

indicate the median estimates for these scenarios, while the bars on the right-hand-
Location side show the 90 percent confidence intervals in 2100. They illustrate model Length of the fire season
::Vh:re ‘:"i" impacts hit the uncertainty arising from imperfect knowledge of the amount of global warming & .
ardest? caused by greenhouse gas emissions and of the local response to global warming, 18.29 in 2095
together with uncertainty arising from natural climate variability. under the 2020 climate policies
(Un)avoidable risk scenario
What can be avoided )
through emissions B 2020 climate policies [ Shifting pathway [ SSP5-3.4-0S Global Warming ¢ 5 | Global warming +2.81°C
reductions?
T Length of the fire season in days 45
0 Length of the fire season
9.25 in 2095
under the SSP5-3.4-0S scenario
Global warming +1.97°C
’ //"'--— ol |
J—
— e Length of the fire season
9 2.01 in 2095
under the Shifting pathway scenario
2 N eRiSSSSS  n\ai)])»>,,)
4]
Global warming +1.31°C
-4
-14
=20
2020 2040 2060 2080 2100 -2
About the data~ Download graph~ Download data ~
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SCENARIO

3 scenarios selected ¢

Timing

Location

Where will impacts hit the
hardest?

(Un)avoidable risk
What can be avoided

through emissions
reductions?

TIMING
Changes in Length of the fire season in Greece from 2020 to

2100

This graph shows how changes in Length of the fire season (expressed in days) will
play out over time in Greece compared to the reference period 2011-2020, according
to the scenarios Shifting pathway, 2020 climate policies and SSP5-3.4-0S. The lines
indicate the median estimates for these scenarios, while the bars on the right-hand-
side show the 90 percent confidence intervals in 2100. They illustrate model
uncertainty arising from imperfect knowledge of the amount of global warming
caused by greenhouse gas emissions and of the local response to global warming,
together with uncertainty arising from natural climate variability.

1 2020 climate policies Shifting pathway S5P5-3.4-0S Global Warming 150 20 250

T Length of the fire season in days 45

40 Length of the fire season
18.29 in 2095

under the 2020 climate policies

PROVIDE

scenario

Global warming Question 1: Changes to the fire season by the end of the century

20

2020 2040 2060 2080

About the data ~ O 925

___—] Bytheyear 2095, how much longer will the fire season be under the "2020
—  __————___ | climate policies" scenario?

. Tip: Hold your cursor over the points along the trend line in order to view
projections at different years.

PROVIDE, GA No. 101003687
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SCENARIO TIMING

Changes in Length of the fire season in Greece from 2020 to
3 scenarios selected ¢ g gt P Rm E
2300
Timing This graph shows how changes in Length of the fire season (expressed in days) will
How will this climate play out over time in Greece compared to the reference period 2011-2020, according
impact change?

to the scenarios High negative emissions then back to 0°C, Shifting pathway then net
zero and 2020 climate policies then stabilisation. The lines indicate the median
Location estimates for these scenarios, while the bars on the right-hand-side show the 90
Where ‘;Vi" impacts hit the percent confidence intervals in 2100. They illustrate model uncertainty arising from
hardest? imperfect knowledge of the amount of global warming caused by greenhouse gas
emissions and of the local response to global warming, together with uncertainty

(Un)avoidable risk arising from natural climate variability.

What can be avoided
through emissions

reductions? B 2020 climate policies then stabilisation ¥ High negative emissions then back to 0°C Global =
Shifting pathway then net zero Warming 15°2°25
T Length of the fire season in days 45
40

Length of the fire season
1.45 in 2120 z

under the Shifting pathway then net 19 ==
zero scenario

20

12

Global warming +1.25°C

-1
-4
-24

2050 2100 2150 2200 2250 2300 -36

About the data~ Download graph~ Download data
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SCENARIO

3 scenarios selected ¢

Timing

Location

Where will impacts hit the
hardest?

(Un)avoidable risk
What can be avoided
through emissions
reductions?

TIMING
Changes in Length of the fire season in Greece from 2020 to

2300

This graph shows how changes in Length of the fire season (expressed in days) will
play out over time in Greece compared to the reference period 2011-2020, according
to the scenarios High negative emissions then back to 0°C, Shifting pathway then net
zero and 2020 climate policies then stabilisation. The lines indicate the median
estimates for these scenarios, while the bars on the right-hand-side show the 90
percent confidence intervals in 2100. They illustrate model uncertainty arising from
imperfect knowledge of the amount of global warming caused by greenhouse gas
emissions and of the local response to global warming, together with uncertainty
arising from natural climate variability.

M 2020 climate policies then stabilisation
Shifting pathway then net zero

High negative emissions then back to 0°C

*+ Length of the fire season in days

PROVIDE

Global

Warming 1.5°2° 25°

45

Length of the fire season
145 in 2120

20

under the Shifting pathway then net

zero scenario

Global warming +1.25°C

2050 2100 2150 2200 2250

Question 2: Long term trends
In which century does the 'High negative emissions then back to 0°C'
scenario dip below the 'Shifting pathway then net zero' scenario?

(O 20002100
(® 2100-2200
(O 2200-2300

(O 2300-2400

About thedata~v Download graph~ Download data ~

- PROVIDE, GA No. 101003687

31




What impacts are you
trying to avoid?

Over the 2011-2020
period, the urban area of
Accra experienced on
average 35 days a year
with extreme heat stress.

LEVEL OF 50d/yr
IMPACT

O0d/yr Level of 290d/yr
interest

PROBABILITY

50% c

LOCATION

city average z

Impact Level

When will the impact level
be exceeded?

Locations

When will the impact level
be exceeded across
different locations?

IMPACT LEVEL
When will your impact level be exceeded?

To keep the chance that the urban area of Accra will on average experience over 50 days a year with extreme heat stress
below 50% , one should pursue global emission pathways in line with limiting average global warming to 1.4°C.

This impact level will be exceeded
— in 2030 under the Delayed climate action scenario and

— in 2030 under the 2020 climate policies scenario.

This impact level would be avoided

— under the Shifting pathway scenario.

LOCATIONS
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
Temperature (GMT) so that the probability to exceed the selected level of impact (50
days a year with extreme heat stress) doesn't go over 50 %, as well as the years at
which this would happen in the three considered emissions scenarios.

. :
,// N i Study location
N~ | '
\ . [ s
‘*1 ' oyarita city average
v
] € urban hot spot
Adenta A @ urban medium spot
Madina
o © urban cool spot
Taifa
(3] o @ suburban hot spot
Sakumonc
@ suburban medium spot
o
Gbawe o Teshie @ suburban cool spot
Accra

B Delayed climate action [ Shifting pathway [ 2020 climate policies

GMT

14°C
1.6°C
14°C
1.6°C
22°C
22°C

—°C

At what year in scenario...

)
gaoees

2070

PROVIDE
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What impacts are you IMPACT LEVEL

trying to avoid? When will your impact level be exceeded?

Over the 2011-2020 PRGVIBE
period, the urban area of To keep the chance that the urban area of Accra will on average experience over 50 days a year with extreme heat stress

Accra experienced on . o . °

average 35 days a year below 50% , one should pursue global emission pathways in line with limiting average global warming to 1.4°C.

with extreme heat stress.

LEVEL OF 50d/yr

IMPACT This impact level will be exceeded
— ] — — in 2030 under the Delayed climate action scenario and
0d/r ll‘[i\::L:J 290d/yr — in 2030 under the scenario.
PROBABILITY This impact level would be avoided
50% a — under the scenario.
LOCATION
city average ; Question 3: There is more than 50% chance that Accra will experience over
LOCATIONS 40 days a year with extreme heat stress, regardless of the climate scenario.
Impact Level How does this vary across the urban environment? This seems to be an unavoidable risk. Are there any climate scenario(s)
beexceeded? For the average over the urban area as wel as  locations ndicated on the map, the | that would avoid an impact of 50 days a year of extreme heat stress?
table provides the levels to which the world should aim to limit Global Mean
Locations Temperature (GMT) so that the probability to exceed the selected level of impact (50§
) . days a year with extreme heat stress) doesn't go over 50 %, as well as the years at
Wh Il th level
be :Krl::d;d::;z:a eve which this would happen in the three considered emissions scenarios. ChOOSQ a” that apply
different locations?
7\ 57 .
P : ! Study locati
b A e uay location D None
i /‘ D city average
| = € urban ot spot [[] Delayed climate action
Adenta # urban medium spot
Madina = . i s
o © urban cool spot [] 2020 climate policies
Taifa
© o @ suburban hot spot
PN A © suburban medium spot Shlft|ng pathway
Ghawe e Teshie 0 suburban cool spot
Accra

I Delayed climate action Shifting pathway 2020 climate policies
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What impacts are you
trying to avoid?

Over the 2011-2020
period, the urban area of
Accra experienced on
average 35 days a year
with extreme heat stress.

LEVEL OF 50d/yr
IMPACT

Od/yr Level of 290d/yr
interest

PROBABILITY

5% z

LOCATION

city average

3]

Impact Level

When will the impact level
be exceeded?

Locations

When will the impact level
be exceeded across
different locations?

IMPACT LEVEL

When will your impact level be exceeded?

Due to unavoidable risk even in the scenario with the highest amount of emissions reductions there is a more than 5% chance
that the urbanarea of Accra will on average experience over 50 days a year with extreme heat stress .

This impact level will be exceeded

— before 2030 under the Delayed climate action scenario,

— before 2030 under the Shifting pathway scenario and

— before 2030 under the 2020 climate policies scenario.

LOCATIONS
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

Temperature (GMT) so that the probability to exceed the selected level of impact (50

days a year with extreme heat stress) doesn't go over 5 %, as well as the years at
which this would happen in the three considered emissions scenarios.
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What impacts are you
trying to avoid?

Over the 2011-2020
period, the urban area of
Accra experienced on
average 35 days a year
with extreme heat stress.

LEVEL OF
IMPACT
- —

Od/yr Level of 290d/yr
interest

50d/yr

PROBABILITY

5% z

LOCATION

3]

city average

Impact Level

When will the impact level
be exceeded?

Locations

When will the impact level
be exceeded across
different locations?

IMPACT LEVEL
When will your impact level be exceeded?

Due to unavoidable risk even in the scenario with the highest amount of emissions reductions there is a more than 5% chance

that the urbanarea of Accra will on average experience over 50 days a year with extreme heat stress .

This impact level will be exceeded
— before 2030 under the Delayed climate action scenario,

— before 2030 under the Shifting pathway scenario and

PROVIDE

— before 2030 under the 2020 climate policies scenario.

LOCATIONS
How does this vary across the urban environment?

For the average over the urban area as well as 6 locations indicated on the map, tl
table provides the levels to which the world should aim to limit Global Mean
Temperature (GMT) so that the probability to exceed the selected level of impact
days a year with extreme heat stress) doesn't go over 5 %, as well as the years at
which this would happen in the three considered emissions scenarios.

Question 4: How does switching to a 5% probability impact extreme heat
stress in Accra?

(O Nochange

O The selected impacts occur sooner, but can be avoided by some scenarios.
O The selected impacts occur on the same timeframe, but can't be avoided.

@ The selected impacts occur sooner and can't be avoided.
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Future heat stress in the
Lisbon Metropolitan Area

Adapting to heat with
greening measures in the *
Lisbon Metropolitan Area

How heat stress varies
across the urban area

Zooming into the Lisbon city
centre and Almada

Adapting to heat stress in
the Lisbon Metropolitan
Area with greening measures

Adapting to heat stress in
Lisbon and Almada

Land use  Current Unsealing Ecological corridors Infra. verges Infra. corridors Agroforestry

Left: Number of days per year with moderate heat stress over the Lisbon Metropolitan
Area, simulated for a typical heatwave day in 2020 and the Agroforestry land use scenario.
Right: Land use map for the Agroforestry land use scenario.
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Land use Unsealing Ecological corridors Infra. verges Infra. corridors Agroforestry

PROVIDE

Infra.verges  Infra. corridors  Agroforestry Landuse Cument  Unsealing  Ecologicalcorridors  Infra.verges  Infra. corridors

tanduse Current (i) Ecological comridors  Infra,verges  Infra. corridors  Agroforestry Lnduse Curent Unsealing (IS

Left: Number of days per year

Left: Number of days per year with moderate heat stress over the Lishon Metropolitan

landuse Current  Unsealing  Ecological corridors (oAt

Infra. corridors  Agroforestry Landuse Current  Unsealing  Ecological corridors  Intra. verges ([l Lottt

Question 5: Which land use option is effective in reducing heat stress in the
Lisbon Metropolitan Area? Select all that apply

[

Unsealing
Ecological Corridors
Infrastructural Verges

Infrastructural Corridors

Agroforestry
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Adapting to heat with Year @ 2100 Landuse map  Current Adaptation
greening measures in the * - - _ - - - P Rm E

Lisbon Metropolitan Area
How heat stress varies
Year 2020 2100 Land use map  Current Adaptation

across the urban area

Zooming into the Lisbon city
centre and Almada

E S8 % B
\_o'., 7

Adapting to heat stress in
the Lisbon Metropolitan
Area with greening measures

Adapting to heat stress in
Lisbon and Almada

Heat stress levels over the urban hot spot in the municipality of Almada during the
afternoon of a typical heatwave day in 2020, for the current land use map. Yellow =
moderate heat stress, orange = high, red = very high, dark red = extreme.

il »Y : W M (B i 2
Heat stress levels over the urban hot spot in the municipality of Almada during the
afternoon of a typical heatwave day in 2100, for the Adaptation land use scenario. Yellow =
moderate heat stress, orange = high, red = very high, dark red = extreme.
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Adapting to heat with
greening measures in the  *
Lisbon Metropolitan Area
How heat stress varies
across the urban area

Zooming into the Lisbon city
centre and Almada

Adapting to heat stress in
the Lisbon Metropolitan
Area with greening measures

Adapting to heat stress in
Lisbon and Almada

Year 2020 2100 Land use map (@&VC0E Adaptation

Year @ 21

00

Land use map Adaptation
— . — -

Heat stress levels over the urban hot spot in the municipality of Almada during the
afternoon of a typical heatwave day in 2020, for the current land use map. Yellow =
moderate heat stress, orange = high, red = very high, dark red = extreme.

afternoon of a typical heatwave day in 2100, for the current land use map. Yellow =
moderate heat stress, orange = high, red = very high, dark red = extreme.

Year 2100 landusemap Current (@FR )
[ 2020} vear 2020 (R

Landusemap  Current Adaptation
R % w""' " ey ) _

& %

I &
s

K v . >
Heat stress levels over the urban hot spot in the municipality of Almada during the
afternoon of a typical heatwave day in 2100, for the Adaptation land use scenario. Yellow =
moderate heat stress, orange = high, red = very high, dark red = extreme.

PROVIDE, GA No. 101003687
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After considering adaptation under current and future scenarios, what * 1 point
conclusion should one come to?

O There is no need to reduce emissions in the future, since adaptation options can
sufficiently reduce urban heat.

Adaptation options are not effective in reducing urban heat and should therefore be
abandoned.

are now.

Adaptation options can reduce urban heat stress on the short and long-term, but

O Adaptation options will be more effective at reducing urban heat by 2100 than they
@ might be less effective in the future.
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Contact PROVIDE

Coordinator
Humboldt-Universitat zu Berlin
Unter den Linden 6

10099 Berlin

Germany

Contact person
Dr. Carl-Friedrich Schleussner

carl-friedrich.schleussner@hu-berlin.de X

Inga Menke Sylvia Schmidt
Humboldt Universitat Climate Analytics

This project has received funding from the European
Union’s Horizon Europe research and innovation
programme under grant agreement No 101003687.
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Tutor/al

Thank you!

Climate.risk.dashboard @climateanailyftics.org

Follow@PROVIDE4CLIMATE on X/Twitter
See @climateanalytics2941 on youtube
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