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A Changing Climate System is about:

- The Global Carbon Cycle
- The Radiation and Energy Balances
- The Water Balance



A Changing Climate System is about:

- Trends
- Variations/Oscillations
- Extremes (frequency, intensity, duration, 

space, and links to coupled events)



Source: NASA

D
eg

re
e 

C

Time

Global Mean Surface Air Temperature, 1880–2023
1,54 C (Berkeley Earth)

1,48 C (Copernicus Climate Change Service)
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Source: NASA



https://www.ipcc.ch/report/ar6/wg1/



1874–2023

Ca. 0,1 C pr. årti



Ca. 11 mm pr. årti

1874–2023



https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf



Region: Northern Europe
Total precipitation change (%), Northern EuropeMean temperature change (°C), Northern Europe

Scenario: SSP3-7.0



Region: Northern Europe
Sesonal temperature change (°C), Northern Europe Seasonal precipitation change (%), Northern Europe

Scenario: SSP3-7.0



Region: Arctic, Greenland and Sibiria 

Mean temperature change (°C), Arctic Mean temperature change (°C), Greenland Mean temperature change (°C), Sibiria

Scenario: SSP3-7.0



Region, 
Today–2100

Northern 
Europe

Central 
Europe

Southern 
Europe

Western 
US

Central 
US

Eastern 
US

SE South 
America

S South 
America

Southern 
Australia

New 
Zealand

East Asia

Mean temperature 
change (C)

2.5 to 3.5 2.5 to 4.0 2.5 to 3.5 3.0 to 4.5 3.5 to 5.5 3.5 to 4.5 2.5 to 3.5 1.5 to 2.5 2.0 to 3.0 2.0 to 3.0 3.0 to 4.0

Maximum 
temperature 
change (C)

2.5 to 3.5 3.0 to 4.0 3.0 to 4.0 3.0 to 4.5 3.5 to 5.0 3.5 to 4.5 2.5 to 3.5 1.5 to 2.5 2.0 to 3.0 2.0 to 3.0 3.0 to 4.0

Seasonal 
variability, 
temperature

W (++)
S (+)

W (+)
S (++)

W (+)
S (++)

W (+)
S (++)

W (+)
S (++)

W (+)
S (+)

W (+)
S (+)

W (++)
S (+)

W (++)
S (+)

W (++)
S (+)

W (+)
S (+)

Total precipitation 
change (%)

Maximum 
precipitation 
change (%)

Seasonal 
variability, 
precipitation

Summary, Overview Table 
(changes from today and to 2100)



Region, 
Today–2100

Northern 
Europe

Central 
Europe

Southern 
Europe

Western 
US

Central 
US

Eastern 
US

SE South 
America

S South 
America

Southern 
Australia

New 
Zealand

East Asia

Mean temperature 
change (C)

2.5 to 3.5 2.5 to 4.0 2.5 to 3.5 3.0 to 4.5 3.5 to 5.5 3.5 to 4.5 2.5 to 3.5 1.5 to 2.5 2.0 to 3.0 2.0 to 3.0 3.0 to 4.0

Maximum 
temperature 
change (C)

2.5 to 3.5 3.0 to 4.0 3.0 to 4.0 3.0 to 4.5 3.5 to 5.0 3.5 to 4.5 2.5 to 3.5 1.5 to 2.5 2.0 to 3.0 2.0 to 3.0 3.0 to 4.0

Seasonal 
variability, 
temperature

W (++)
S (+)

W (+)
S (++)

W (+)
S (++)

W (+)
S (++)

W (+)
S (++)

W (+)
S (+)

W (+)
S (+)

W (++)
S (+)

W (++)
S (+)

W (++)
S (+)

W (+)
S (+)

Total precipitation 
change (%)

5 to 8 -5 to 10 -10 to -20 7 to 15 -8 to 12 5 to 10 0 to 15 0 to 7 0 to -10 5 to -5 0 to 15

Maximum 
precipitation 
change (%)

8 to 18 10 to 20 4 to 9 10 to 20 10 to 25 10 to 25 10 to 20 10 to 20 10 to 20 15 to 25 15 to 25

Seasonal 
variability, 
precipitation

W (+)
S (same)

W (+)
S (-)

W (-)
S (-)

W (+)
S (-, 

same)

W (+)
S (-)

W (+)
S (-)

W (-)
S (+)

W (+)
S (-)

W (-)
S (-)

W (same)
S (same)

W (-, 
same)
S (+)

Summary, Overview Table 
(changes from today and to 2100)





Estimated remaning carbon budgets from 
the beginning of 2020 (GtCO2)………it is about likelihood!

AR6, WG1 (2021): 



https://globalcarbonbudget.org/carbonbudget2023/



Perturbation of the global carbon cycle caused by anthropogenic activities,
global annual average for the decade 2013–2022 (GtCO2/yr)

https://globalcarbonbudget.org/carbonbudget2023/



Thank you for your attention…

mernild@sdu.dk
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