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ARG Synthesis Report

Climate Change 2023

CO2 concentration is
today higher than at
any time in at least 2

million years

Surface temperature
has increased fast
since 1970, looking
back 2000 years

Cumulative net CO2
emissions: About
42% occurred
between 1990-2019

Evidence of observed
changes in extremes
e.g. heatwaves, heavy
precipitation, droughts,
and tropical cyclones

Human activities have
unequivocally caused
global warming of
1.1°C since 1850-1900

Human influence was
very likely the main
driver of sea level rise
increases, since at least
1971




ARG Synthesis Report

Climate Change 2023

There are gaps
between projected
emissions from
implemented policies

and those from NDCs

If climate goals are to
be achieved, both
adaptation and
mitigation financing
would need to increase
many-fold

Limit warming to 1.5°C
(>50%) with no/limited
overshoot, global GHG
emissions are reduced
by 43% by 2030,
relative to 2019

Deep, rapid, and
sustained reductions in
GHG emissions would
lead to a discernible
slowdown in global
warming within around
two decades...and

Overshooting 1.5°C
will result in
irreversible adverse
impacts on certain
ecosystems with
low resilience

....would reduce
projected losses and
damages for humans

and ecosystems




Our climate Is changing — Temperatures!
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GLOBAL TEMPERATURE SINCE THE LAST ICE AGE

2100

Temperature Anomaly [*C]

Shakun et al, Nature 2012
Marcott et al. Science 2013
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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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Annual J-D L-OTI(°C) Change 1958-2023 1.11

Annual J-D L-OTI(°C) Change 1993-2023 0.70

Annual J-D L-OTI(°C) Change 2008-2023

-4.1-4.0-2.0-1.0-0.5-0.2 0.2 0.5 1.0 2.0 4.0 4.1



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 _m

Global warming reached an estimated 1.13°C 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 % _m_
1 e e— e eeeeee————— — — — —

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

2000 2003 2006 2009 2012 2015 2018 2021 Mar 2023 Jun 2023 Sep 2023 Dec 2023

Temperature trend Observed temperature change since pre-industrial times I[PCC "likely" estimate IPCC projections




IPCC WGI Interactive Atlas:
Regional information By ramny
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9_ . . climate chanee
Mean temperature change (°C), Global St rengthen | ng Of
policies, global
. warming of 3.2°C is
projected by 2100:
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Year

Dotted line: Model
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Gray shading: Selected period

Light / dark area: Soread P10-P90 / P25-75
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Climate Change 2021
The Physical Science Basis
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The Physical Science Basis
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Maximum temperature change (°C), Northern Europe Maximum 1-day precipitation change (%), Northern Europe
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Summary, Overview Table |DCC
(changes from today and to 2100) o T

Region, Northern | Central Southern Central SE South S South Southern | New

Today-2100 Europe Europe Europe (V) America America | Australia | Zealand

Mean temperature 2.5to3.5 25to40 25to35 3.0to4.5 3.5t045 25to3.5 20to3.0 20to3.0 3.0to4.0

change (C)

. Maximum 25t03.5 3.0to40 3.0to40 3.0to4.5 35t045 25to3.5 20to3.0 20to3.0 3.0to4.0
— temperature

change (C)
Seasonal W (++) W (+) W (+) W (+) W (+) W (+) W (+) W (++) W (++) W (++) W (+)
variability, S (+) S (++) S (++) S (++) S (++) S (+) S (+) S (+) S (+) S (+) S (+)
temperature

Total precipitation
change (%)

Maximum
precipitation
change (%)

Seasonal
variability,
precipitation




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

Region, Northern | Central Southern Central SE South S South Southern | New

Today-2100 Europe Europe Europe (V) America America | Australia | Zealand

Mean temperature 2.5to3.5 25to40 25to35 3.0to4.5 3.5t045 25to3.5 20to3.0 20to3.0 3.0to4.0

change (C)

-~ Maximum 25t03.5 3.0to40 3.0to4.0 3.0to4.5 35t04.5 25t03.5 20to3.0 2.0to3.0 3.0to4.0
— temperature
change (C)
Seasonal W (++) W (+) W (+) W (+) W (+) W (+) W (+) W (++) W (++) W (++) W (+)
variability, S (+) S (++) S (++) 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 10 to 20 10 to 20 10 to 25 10 to 25 10 to 20 10 to 20 10 to 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)




OUR POSSIBLE

CLIMATE

;{w‘:‘-—"‘\ FUTURES
o 5o 2 G
6 — NN
e

+2°C
+3°C

+4°C

Precipitation

OUR POSSIBLE
CLIMATE
FUTURES

Precipitation

OUR POSSIBLE
CLIMATE
FUTURES

Precipitation

OUR POSSIBLE
CLIMATE
FUTURES

+1.5°C
4+2°C

+3°C

Precipitation

Region: Africa

Over most parts of Africa,
minimum temperatures have
warmed more rapidly than
maximum temperatures during the
last 50 to 100 years (medium
confidence).

In the same period, minimum and
maximum temperatures have
increased by more than 0.5°C
relative to 1850—-1900 (high
confidence).

Surface air temperatures in Africa
are projected to rise faster than
the global average increase and
are likely to increase by more than
2°C and up to 6°C by the end of the
century, relative to the late

20th century, if global warming
reaches 2°C.
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Evidence that tipping point are under way...

Greenland ice sheet
Ice loss accelerating

Boreal forest
Fires and pests

changing
Amazon rainforest
Frequent droughts

Tipping points

Connectivity

RAISING THEALARM

Evidence that tipping points
are under way has mounted
in the past decade. Domino
effects have also been
proposed.

Arctic seaice
Reduction in area
Atlantic circulation
In slowdown since 1950s

West Antarctic ice sheet
Ice loss accelerating

Permafrost
Thawing
Coral reefs
Large-scale die-offs

Wilkes Basin,

East Antarctica
Ice loss accelerating

Risks associated with large-
scale singular events or
tipping points, such as ice
sheet instability or
ecosystem loss from tropical
forests, transition to high
risk between 1.5°C-2.5°C
(medium confidence) and to
very high risk between
2.5°C-4.0°C (/low confidence).



Every tonne of CO, emissions adds to global warming

Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,)

b 2
3 -
SSP5-8.5
The near-linear relationship .
2.5 7 between the cumulative B
CO, emissions and global SSP2-4.5 <
warming for five illustrative , T > /
5 scenarios until year 2050 SSP1-2.6 _4 %
: -
SSP1-1.9 L =
1.5
1
Historical global
warming
0.5

Cumulative CO, emissions since 1850 ®

2000 3000 4000 4500 GtCO, I D C c @) @
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AR6, WG1 (2021): iDCC

Estimated remaning carbon budgets from “iare thanee
the beginning of 2020 (GtCO2)......... it is about likelihood!

Estimated remaining carbon budgets
Approximate global from the beginning of 2020 (GtCO:)

warming relative
to 1850—1900 until Likelihood of limiting global warming

temperature limit (°C)? to temperature limit®

17% 33%

900 650 500 400 300

2300 1700 1350 1150 900

Pl —
(=] i
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Global Fossil CO, Emissions

projected

Projection 2023
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Global Greenhouse Gas Emissions

Other
Energy

10%
Electricity and
Heat Production
25%

Transportation
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Impacts of Climate Change on Human Health
The Lancet Countdown Report, 2019

For the Lancet report see
https://www.thelancet.com/
climate-and-health

and for more on the
accompanying materials see
www.lancetcountdown.org

Reduced fishery  Reduced
M and aquaculture  physicalwork
praductivity capacity

Reduced Biodiversity

agricultural loss, ecosystem
productivity ! collapse, pests

Ocean acidification Raised average and extreme temperatures
Altered rainfall patterns  Sea-level rise  Extreme weather

gas emissions

ke

Climate change

Other air pollutants
(eg, particulates)

Mass migration

Violent conflict

Other social

Figure 1: The pathways between climate change and human health

Undernutrition

Impact on mental health
Cardiovascular disease
Respiratory disease
Harmful algal blooms
Vector-borne disease
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