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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

Human-caused climate
change is affecting
extremes in every
region across the globe

climate change

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

climate change

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




GLOBAL TEMPERATURE SINCE THE LAST ICE AGE

Temperature Anomaly [°C]

1°C warming

2100

Shakun et al, Nature 2012
Marcott et al. Science 2013
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El Nino conditions in CI i mate Ch a nge

the Pacific Ocean . . .
Climate Change and Climate Polity Course

— Circulation Cell




La Nina conditions in Climate Change

the Pacific Ocean

Climate Change and Climate Polity Course

Walker
—_— —_— Circulation Cell

Walker
— a— Circulation Cell

https://www.youtube.com/watch?v=tyPq86yM_Ic
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LA NINA CLIMATE IMPACTS
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Global Mean Surface Air Temperature, 1880-2022
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INTERGOVERNMENTAL PANEL ON
climate change

It is unequivocal that human influence has warmed the atmosphere,
ocean and land. Widespread and rapid changes in the atmosphere,
ocean, cryosphere and biosphere have occurred.

Global surface temperature was 1.09°C higher in 2011-2020 than
1850-1900 (pre-industrial).

The likely range of total human-caused global surface temperature
increase from 1850-1900 to 2010—-2019, with a best estimate of
1.07°C.
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climate chanee

Global surface temperature has increased faster since 1970 than in
any other 50-year period over at least the last 2000 years.

It is virtually certain that hot extremes have become more frequent
and more intense across most land regions since the 1950s, while cold
extremes have become less frequent and less severe.

Some recent hot extremes observed over the past decade would have
been extremely unlikely to occur without human influence on the
climate system.



IPCC WGI Interactive Atlas:
Regional information @) &
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e Without a e Shanes
9 Mean temperature change (°C), Global Strengthening Of
policies, global
N warming of 3.2°C is
projected by 2100:
Overshoot will occur
<y The best estimate of reaching 1.5°C of
I global warming lies in the first half of
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Light / dark area: Soread P10-P90 / P25-75




Evidence that tipping point are under way...

Arcticseaice
Reduction in area

Greenland ice sheet
Ice loss accelerating

Boreal forest
Fires and pests

changing
Amazon rainforest
Fregquent droughts

Tipping points

Connectivity

RAISING THE ALARM

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

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).
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Climate Change 2021
The Physical Science Basis

Summary for Polscymabees

Realistic: SSP3-7.0

IPCC WGI Interactive Atlas:
@ ® Regional information
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Mean temperature change (°C), Northern Europe
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Climate Change 2021
The Physical Science Basis

Summary for Polscymabees

Realistic: SSP3-7.0
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571 Maximum temperature change (°C), Northern Europe
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| Region: Arctic, Greenland and Sibiria

Climate Change 2021
The Physical Science Basis
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AR6, WG1 (2021):

Estimated remaning carbon budgets from

the beginning of 2020 (GtCO2)......... it is about likelihood! INTERGOVERNMENTAL PANEL ON

climate chanee

Estimated remaining carbon budgets
Approximate global from the beginning of 2020 (GtCO2)
warming relative

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

Likelihood of limiting global warming
to temperature limit®

17% 33%
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Danmarks regerng Danmarks g |
klimamal “

i tos Global
: CO2e middeltemperaturstigning
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How to act among strategies?

- Paris Agreement (Global)

- EU Regulations ‘Fit for 55’ (Union)
- Climate Law (National)

- DK2020 Plan (KL-regi)

- Municipalities/Regions/companies

Aktuelle nyheder - Byggeri

Regeringen

KLIMAHANDLEPLAN

~

Byggesektoren star foran stor
limaomstilling de kommende ar

~— O KLIMAIENDRINGER 0G INNOVATION | BYGGERIET

ProjectZero

Region Syddanmark klar med
Senderborg viser ambitigs klimaplan

_verden vejen

Laes mere om ProjectZero og vores vision
mod et CO2-neutralt Senderborg i 2029.

Regionsradet i Region Syddanmark vedtog i dag en klimastrategi,
der skal mindske CO2-udledningen i regionen med 40 pct. inden
2020 i forhold til 1990

Ansvar for
Danmark

Det politiske grundlag for
Danmarks regering

aturstigning til 1,5 grader celsius for aje.
fetning om at begranse den globalc tempera-

kke guidende principper:

br

skal Danmark veere ct foregangsland i den

e resten af verden. Danmark har derudover

|ngstffckll\l som muligt under hensyntagen

2

og dansk

erhvervsliv skal udvikles og ikke afvikles.

samtidig bibcholdes et sterkt velferdssam-

Fikres.
af drivhusgasser, skal medfore reclle inden-
ske tiltag ikke blot flytter hele drivhusgasud-

Indst hvert femte ir en national klimamélsat-

ikke veere mindre ambitios end den senest

or mindst hvert femte dr og som minimum i
. 1. en Klimahandlingsplan med et 10-drigt

er

bistis klima-, cnergi- og forsyningsministeren

kteren ved fastsattelse af nationale klimamal-

nergi- og forsyningsministeren om klimaind-
ipperne nevnt i § 1, stk. 3.
. om regeringens klimaindsats anskueligger,

give en status pi Danmarks

~fremskrivning, jf. § 6, og klima-, energi- og
b

Strategic conditions

PARIS AGREEMENT
9.7.2021 Official Journal of the European Union L2431
1
(Legislative acts)
REGULATIONS
Lov om klima
HE COUNCIL
VI MARGRETHE DEN ANDEN, af Guds Nade Danmarks Dronning, ger vitterligt:
Folketinget har vediaget og Vi ved Vort samtykke stadfiestet folgende lov: [Regulations (EC)
Kapitel 1
Formdl
udledningen af drivhusgasser i 2030 med 70
et klimancutralt samfund i senest 2050 med 92(1) thereof,

Jed climate action by the

ie climate change and to
jted Nations Framework
on the basis of the best
Agreement.

ropean Green Deal' (the

Into a fair and prosperous
Jre no net emissions of
[he European Green Deal
health and well-being of
wst be just and inclusive,

t n the impacts of global
athways, i the context of
t, and cfforts to cradicate
dly stcp up climate action

decision of the Council of

DECEMBER 2022




SDU Climate Cluster
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S D U ’{‘ ':C SCC About SDU Climate Cluster Funding Research projects Climate Thursdays Contact

Application deadline 1 September 2023

Research infrastructure

The instrument must be used for co-financing of research infrastructure

/\ /. purchases in order to carry out interdisciplinary climate-related research
supporting the mission of the SDU Climate Cluster to contribute to
climate neutrality by 2050.

—> Read more
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GLOBAL CARBON Fossil CO, Emissions by source

PROJECT

Share of global fossil CO2 emissions in 2021: coal (40%), oil (32%), gas (21%), cement (5%), flaring and others (2%, not shown)
Projection by fuel type is based on monthly data (GCP analysis)

Annual Fossil CO, Emissions: Global

16 Gt { Projected total emissions growth: +1.0% (+0.1% to +1.9%) Projected Gt CO; in 2022
CO, Coal 15.1
A 1.0% (+0.2% to +1.8%)
12 - Qil 12.1
A 2.2% (+1.1% to +3.3%)
8 - Gas 7.9
W 0.2% (-1.1% to +0.7%)
4 |
Cement 1.6
- W 1.6% ('3.7°/o to +0.5°/o)
0 - I I I T T T
1960 1970 1980 1990 2000 2010 2022
projected

Source: Friedlingstein et al 2022; Global Carbon Project 2022



https://doi.org/10.5194/essd-14-4811-2022
http://www.globalcarbonproject.org/carbonbudget/

GLOBAL CARBON Top emitters: Fossil CO, Emissions to 2021

PROJECT

The top six emitters in 2021 covered 67% of global emissions
China 31%, United States 14%, EU27 8%, India 7%, Russia 5%, and Japan 3%

12 Gt _Annual Fossil CO, Emissions: Top Six Emitters Gt CO; in 2021
CO, / China 11.5 a5.0%

0 S

8 -

f v USA 5.0 a65%

''''''''''

------
.......

EU27 2.8 A 6.8%
India 2.7 A 11.1%

,,,,,,, s Fcmcncncmm Russia 1.8 as84%
""""""""""""""" Japan 1.1 a27%

.
._e * L

0 B OO : : : : : [
1960 1970 1980 1990 2000 2010 2021
@®Global Carbon Project

International aviation and maritime shipping (bunker fuels) contributed 2.8% of global emissions in 2021.
Source: Friedlingstein et al 2022; Global Carbon Project 2022



https://doi.org/10.5194/essd-14-4811-2022
http://www.globalcarbonproject.org/carbonbudget/

Gigatonnes
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Total mass balance PROMICE GC-NET
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Scenarios (Strauss et al., 2015) W hy mon |t0 I

4°C VS. 2C

Sensitive to climate change
The Arctic warmmg 3-4x aster

the Greenland

Copenhagen
Danish Coastal Authority
Risk Management Plan
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What is ice sheet mass balance?

Climate.....
Snow fall = @ “‘ S
Ice shelf I Pl B
< > ' J /,.// Ice flow \ Ice sheet

& -
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Mass balance of an ice sheet

MRY 17, 2010 15:16 284
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Normal conditions in CI i m ate Ch a nge

the Pacific Ocean

Climate Change and Climate Polity Course




