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Do weather extremes change 
in a warming climate?



We are living in a
1.2°C warmer world



~400’000’000’000’000W *
*0.79 (0.52-1.06 W/m2) von 2006-2018



Heatwaves used to be rare…

Domeisen et al. (2022)



but have become more frequent and intense

Domeisen et al. (2022)



More frequent and intense heat extremes

IPCC AR6 (2021), Figure SPM.3b





(IPCC AR6 WG1, Fig. SPM.6)

Rare heat extremes become the norm





Annual temperature maxima

49.6°C

2021 Pacific Northwest
heatwave







More evidence for record-shattering extremes

Seasonal records
shattered

Rohde (2022)

Source: Rohde (2022), Twitter



Bloomberg (2022)



Records should become rarer but they don’t







Marine heatwaves have doubled over the last decades

© Thomas Wernberg
(theconversation.com)
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Heavy rainfall – variability or change?

1-day precipitation 
maxima 
1901-2017 (Zurich)



A clear signal across Switzerland: The score is 32 to 0

CH2018 Klimaszenarien (2018), Scherrer et al. (2017)

Significant increase

Insignificant increase

Small change (-10 to +10%)

Insignificant decrease

Observed change in annual maximum rainfall 1901-2014
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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.

[Credit: Yoda Adaman | Unsplash]
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“
The proportion of intense 

tropical cyclones (Category 

4–5) and peak wind speeds 

of the most intense tropical 

cyclones are projected to 

increase at the global scale
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Compound events
«Misfortunes never

come singly»

Rain-on-snow (clustering extremes)

Hot-and-dry (Germany)
Storm surge (compound event)

Bevacqua et al. (2017)

Vogel et al. (2019)

Co-occurring heatwaves 2018



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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