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AR6 Climate Change 2021:

The Physical Science Basis

ñThe Working Group I contribution to the Sixth 

Assessment Report addresses the most up-to-

date physical understanding of the climate 

system and climate change, bringing together 

the latest advances in climate science, and 

combining multiple lines of evidence from 

paleoclimate, observations, process 

understanding, and global and regional climate 

simulationsò

 

IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contribution of Working 

Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change 

[Masson-Delmotte, V., P. Zhai, A. Pirani, S. L. Connors, C. P®an, S. Berger, N. Caud, Y. Chen, 

L. Goldfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J. B. R. Matthews, T. K. Maycock, T. 

Waterfield, O. Yelek­i, R. Yu and B. Zhou (eds.)]. Cambridge University Press. In Press. 



The lessons learnt from the past

Adapted from Westerhold et al., Science, 2020 



The lessons learnt from the past

Adapted from Westerhold et al., Science, 2020 



Our Planet is warming
The Climate SpiralTemperature annomalies (1880-2024)
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Is our Planet warming?

The period 1951-1980 is used 
to define the baseline for the anomaly



Our Planet is warming
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AnnualSurface Temperature Anomalies(1880-2024)
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The warming from 1880ï2024 is about 1.3 ° C

Is our Planet warming?

The period 1951-1980 is 
used  to define the 
baseline for the anomaly



Changes in global surface temperature relative to 1850 -1900 

 

IPCC, 2021: Summary for Policymakers. In: Climate Change 2021: The Physical Science Basis. 
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is driven by emissions 

from human 
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@ L. Augustin @ British Antarcti Survey
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420 swimming pool/ min !!!!

Ice Loss in Greenland 2002 -23 (GRACE)

271 gigatonsof iceper year

sealevelto rise by 0.8 mm/yr



Decadaltrendsin meansealevel

1880 - 2000 SLR

< 2 mm/yr

1993 - 2002 SLR

2.27 mm/yr

2013 - 2022 SLR

4.68 mm/yr
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2003 ï 2012 SLR

3.29 mm/yr
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Erebus and Terror in the Arctic, 1845

The Terror and Erebus by Hyde, Baldwin, & Gage, 1874, via Encyclopedia Britannica



NASA's Goddard Institute for Space Studies (GISS), 2023

90 ° North, Aug 31 st 2023 



IPCC, 2021: Summary for Policymakers. In: Climate Change 2021: The Physical Science Basis Notz & Stroeve, Science 2016

CO2and Arctic sea-iceSIXTH ASSESSMENT REPORT
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Every tonne of CO2 emissions adds to global warming

Very high CO2 emissions 

High CO2 emissions 

Intermediate CO2 emissions 

Low CO2 emissions 

Very low CO2 emissions 

Increasing CO2
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FellariaGlacier, Lombardia, Italy

IMPACTS



Global Warming at work
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