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0 weather extremes change
iIn @ warming climate?

NATIONAL Photograph by Marke Korosec | National Geographic Traveler Photo Contest 2014
GEOGRAPH'C @ Copyright Marke Kerosec. All rights reserved.
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We are living in a
1.2°C warmer world
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Heatwaves used to be rare...

Temperature (°C)

Domeisen et al. (2022)
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but have become more frequent and intense
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Type of observed change
in hot extremes

‘ Increase (41)
‘ Decrease (0)

O Low agreement in the type of change (2)

O Limited data and/or literature (2)

Confidence in human contribution
to the observed change

eee High
e e Medium
® Low due to limited agreement
O Low due to limited evidence

More frequent and intense heat extremes

a) Synthesis of assessment of observed change in hot extremes and
confidence in human contribution to the observed changes in the world’s regions
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Rare heat extremes become the norm

Future global warming levels

1850-1900 Present 1 °C 1.5°C 2°C 4°C
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2021 Pacific Northwest
heatwave

— Annual temperature maxima
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‘Record-shattering’ heat becoming
much more likely, says climate study
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‘Record-shattering’ heatwaves to become far more likely

without urgent climate action, research warns




More evidence for record-shattering extremes
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Seasonal records
shattered

1 Daily High Temperature: Dome C, Antarctica
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Daily High Temperature New UK National Record e

Coningsby RAF, UK

40.3 °C (104.5 °F), July 19, 2022
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Where temperature records were broken in 2021
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Records should become rarer but they don’t
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Marine heatwaves have doubled over the last decades







Heavy rainfall — variability or change?
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1-day precipitation

maxima

1901-2017 (Zurich)

30

- o
o) <

(p/wuw) uoneyudidaid

1920 1940 1960 1980 2000

1900



A clear signal across Switzerland: The score is 32 to O

() Insignificant increase
() Insignificant decrease
* Small change (-10 to +10%)

CH2018 Klimaszenarien (2018), Scherrer et al. (2017)
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“ It is Indisputable that human
activities are causing climate
change, making extreme climate

events, including heat waves,
heavy rainfall, and droughts,
more frequent and severe.
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[Credit: Yoda Adaman | Unsplash]
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— “The proportion of intense
B tropical cyclones (Category
4-5) and peak wind speeds

of the most intense tropical
cyclones are projected to
iIncrease at the global scale




Level of confidence

Severe Extra-
Extreme Extreme Extreme Extreme
convect. tropical Drought

snow&ice rainfall cold heat
storms cyclones

inding of effect of climate change




Storm surge (compound event)

Heavy rainfall

Area at risk of flooding

Storm surge caused
Ny by low pressure

. Excess rainwater unable
. to drain out to sea

Compound events

«Misfortunes never
come singlyy

Source: Douglas Maraun/Science Advances BEE

Bevacqua et al. (2017)
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Conclusions

" Heatwaves, droughts, extreme rainfall events and the fraction

of intense tropical cyclones are changing in a warming climate
" We need to prepare for events of unprecedented intensity

" Probability of record-shattering heat extremes depends on

warming rate
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