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1,54 C (Berkeley Earth)
1,48 C (Copernicus Climate Change Service)
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Temperature increase (°C)

DAILY GLOBAL TEMPERATURE INCREASE ABOVE PRE-INDUSTRIAL LEVEL (1850-1900) IN 2023 @
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Monthly global surface air temperature anomalies
Data: ERAS 1940-2024 « Reference period: 1850-1900 e Credit: C3S/ECMWF
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Global warming reached an estimated 0.85°C in December 2009.
If the 30-year warming trend leading up to then continued,
global warming would reach 1.5°C by September 2050.

September 2050
December 2009

Global warming reached an estimated 1.132C in December 2019.
If the 30-year warming trend leading up to then continued,
global warming would reach 1.5°C by July 2036.

July 2036

December 2019 %
1 e I e —————

Global warming reached an estimated 1.27°C in February 2024.
If the 30-year warming trend leading up to then continued,
global warming would reach 1.5°C by August 2033.

August 2033

February 202
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Temperature trend Observed temperature change since pre-industrial times IPCC "likely" estimate IPCC projections




Annual J-D L-OTI(°C) Change 1960-2023 1.11
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Temperature (°C)
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Average Summer Temperature in Longyearbyen Alrport (Svalbard)
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Data Source: Norwegian Service Centre / Norwegian Meteorological Institute
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ﬂ’ Over the AROQ, long-term temperature records are available from

Spitsbergen (Svalbard Airport). For the period 1898-2018, the annual
mean warming was 0.32°C per decade, about 3.5 times the global
mean temperature for the same period and since 1991, it was 1.7°C
per decade or about seven times the global average for the same
period (Nordli et al., 2020). There is a-pusiti*.re trend in the annual
temperature for all stations across Svalbard (Gjelten et al., 2016;
Hanssen-Bauer et al., 2019; Dahlke et al., 2020) of 0.64°C-1.01°C
per decade for 1971-2017 (Hanssen-Bauer et al., 2019), co-varying
with regional changes in sea ice conditions (Dahlke et al., 2020). The
largest temperature trends very likely occur in winter, with Svalbard
Airport warming at 0.43°C per decade during 1898-2018 and 3.19°C
per decade during 1991-2018 (Nordli et al., 2020), and Isaksen et al.
(2016) reporting on substantial warming in western Spitsbhergen,
particularly in winter, while the summer warming is moderate.

https://www.ipcc.ch/report/ar6/wgl/
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Global surface temperature change relative to 1850-1900
°C
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https://www.ipcc.ch/report/ar6/wgl/downloads/report/IPCC_AR6_WGI_SPM.pdf
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Climate Change 2021

The Physical Science Basis
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Climate Change 2021
The Physical Science Basis
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Region: Arctic, Greenland and Sibiria

IPCC WGI Interactive Atlas:
Regional information
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Summary, Overview Table |DCC
(changes from today and to 2100) R

Region, Northern Southern Central SE South S South Southern | New
Today-2100 Europe Europe us America America | Australia | Zealand

Mean temperature 25to03.5 25to4.0 25to3.5 3.0to4.5 35t045 25to3.5 20to3.0 20to3.0 3.0to4.0

change (C)

-~ Maximum 25t035 30to40 3.0to4.0 30to45
— temperature
change (C)

Seasonal W (++) W (+) W (+) W (+) W (+) W (+) W (+) W (++) W (++) W (++) W (+)

variability, S (+) S (+4) S (+4) S (++) S (++) S (+) S (+) S (+) S (+) S (+) S (+)
temperature

35to45 25to3.5 20to3.0 20to3.0 3.0to4.0

Total precipitation
change (%)

Maximum
precipitation
change (%)

Seasonal
variability,
precipitation




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

Region, Northern Southern Central SE South S South Southern | New
Today-2100 Europe Europe us America America | Australia | Zealand

Mean temperature 25to03.5 25to4.0 25to3.5 3.0to4.5 35t045 25to3.5 20to3.0 20to3.0 3.0to4.0

change (C)

. Maximum 25t03.5 30to40 30to40 3.0to45 35to45 25to3.5 20to3.0 20to3.0 3.0to4.0
— temperature
change (C)
Seasonal W (++) W (+) W (+) W (+) W (+) W (+) W (++) W (++) W (++) W (+)
variability, S (+) S (+4) S (+4) S (++) S (++) S (+) S (+) S (+) S (+) S (+) S (+)
temperature

Total precipitation 5to 8 -5to0 10 5to 10 Oto 15 Oto-10 5to-5 Oto 15
change (%)

Maximum 10to 20 10to 20 10to 25 10to 25 10to 20 10to 20 10to 20
precipitation

change (%)

Seasonal W (+) W (+) W (+) W (+) W (-) W (+) W (-) W (same)
variability, S (-) S (-, S (-) S(-) S (+) S (-) S (-) S (same)
precipitation same)




The risk of climate tipping points is rising rapidly as the world

heatsup

Estimated range of global heating needed to pass tipping point temperature

Range: Min W Max @ Central estimate

0.0C

Greenland ice sheet collapse
West Antarctic ice sheet collapse
Tropical coral reef die-off
Northern permafrost abrupt thaw
Barents Sea ice loss

Labrador Sea current collapse
Mountain glaciers loss

West African monsoon shift

East Antarctic glacier collapse
Amazon rainforest dieback
Northern permafrost collapse
Atlantic current collapse
Northern forests dieback - south
Northern forests expansion - north
Arctic winter sea ice collapse
East Antarctic ice sheet collapse

1.1C Current level of warming

20 4.0 6.0 8.0 10.0

" e——

T 1.5-2.0C Paris agreement targets

Guardian graphic. Source: Armstrong McKay et al, Science, 2022, Note: Current global heating temperature rise 1.1C

Paris agreement targets 1.5-2.0C



AR6, WG1 (2021): ipcc

Estimated remaning carbon budgets from s thanee
the beginning of 2020 (GtCO2)......... itis about likelihood!

Estimated remaining carbon budgets
Approximate global from the beginning of 2020 (GtCO,)
warming relative

to 1850-1900 until
temperature limit (°C)°

Likelihood of limiting global warming
to temperature limit®

17% 33%

900 650 500 400 300

2300 1700 1350 1150 900
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https://globalcarbonbudget.org/carbonbudget2023/



Perturbation of the global carbon cycle caused by anthropogenic activities,
global annual average for th 8. 2013-2022 (GtCO,/yr)

Fossil CO, ZAtmosphericCO, Ocean
+19
[
10
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35
(34-37)
Vegetation
® & ) N Dissolved
Gas reserves U / inorganic carbon
. . ) Marine
Permafrost . N. Organic carbon biota
e : and lakes  Coasts O [-\
Oil reserves Soils Surface
sediments
o

Coal reserves

Budget imbalance -2

https://globalcarbonbudget.org/carbonbudget2023/
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