University of

Department of Meteorology R d
eading

CLIMATE CHANGE AND WEATHER EXTREMES

Professor Richard Allan @rpallanuk r.p.allan@reading.ac.uk
Pangbourne Rotary Club, The Bull, 27th January 2025

1

LIMITLESS POTENTIAL | LIMITLESS OPPORTUNITIES | LIMITLESS IMPACT

Copyright University of Reading



Europe hit by scorching
hea;wa\re |

-

T

www.met.reading.ac.uk/~sgs02rpa/extreme.html



http://www.met.reading.ac.uk/~sgs02rpa/extreme.html

Arnrual

424.8 ppm
agnuau' gwwthfmte @ University of
- .5 ppm/yr .
The climate has always changed. But.. i o Reading
[+
420 <— Today
lce Core Data
380 B Modern Instrumental Data
T .. 4+——1958
S 340
= For millennia, atmospheric carbon dioxide
—_— had never been above this line
A LU LR Rl e e DR R R PR R (il Eb el bbb il D +— 1911
@
E_ 280 Obliguity
5
= 200
180
K change in tit magnified x 10
800 700 600 500 400 300 200 100 0 41kl o

Thousands of years before today


https://climate.nasa.gov/vital-signs/carbon-dioxide/

Natural & human-influenced carbon cycle  Bgessis

Annual transfers, natural and human-caused (GtC) 2010-19
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Human activities
have tipped the
natural carbon
cycle out of
balance

This is driving
Increases in
atmospheric CO,
concentrations
CO, concentrations
highest in at least
2 million years

Updates: globalcarbonbudget.org
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It is indisputable that human activities

are causing climate change

IPCC WGI (2021) SPM Fig. 1b
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» Observed warming is
driven by emissions from
human activities

» Greenhouse gas
warming has been partly
masked by aerosol cooling

» Warming is amplified by
feedback loops involving
water vapour, ice & clouds

» Natural factors do not
contribute to rapid warming
over past 5 decades


https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
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IIContinued global warming is
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w r precipitation and the severity of
: wet and dry events.




Some changes in the climate system are irreversible but
many changes can be slowed or stopped by limiting warming

a) Global surface temperature change relative to 1850-1900
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Global warming of 1.5°C and 2°C will be
exceeded during the 21st century unless
deep reductions in CO, and other
greenhouse gas emissions occur in the
coming decades
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http://www.climatechange2013.org/images/report/WG1AR5_SPM_FINAL.pdf
http://www.climatechange2013.org/images/report/WG1AR5_SPM_FINAL.pdf
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Updates: globalcarbonbudget.org <250 Gt CO, budget for 1.5°C Joeri Rogelj (IPCC AR6 & SR1.5 author)


https://www.ipcc.ch/report/ar6/wg1/#SPM
https://www.ipcc.ch/sr15/
https://globalcarbonbudget.org/
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Climate Change 2021
The Physical Science Basis

Earth’s climate has always varied but it is an established
fact that human activities are now driving climate change

Recent changes in climate are widespread, rapid and
unprecedented in thousands of years.

Human activities are intensifying extreme climate events,
including heat waves, heavy rainfall, and droughts

Every bit of global warming increases the magnitude of
climate change including the severity of climate extremes

Limiting warming below 2°C requires immediate, rapid,
and large-scale reductions in greenhouse gas emissions =10,
IPCC report: www.ipcc.ch/report/ar6/wgl/
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