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Climate emergency, human agency :
making sense of the current state of scientific knowledge
on climate change to strengthen climate literacy

The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near-term
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Climate literacy encompasses being aware of climate change,
its anthropogenic causes and implications

Systemic barriers to climate action include the lack of climate literacy






Observations
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Attribution

KLAUS \
HASSELMANN "Gisam® Process of evaluating the relative contributions of multiple causal

factors to a change or event with an assessment of confidence

THE NOBEL PRIZE
IN PHYSICS 2021

Avoided emissions (mitigation) and avoided impacts (adaptation) resulting from climate action
Human activities, emissions and concentrations, and human influence on the Earth’s radiative forcing
Observed global or regional trends and events, natural climate variability and human influence on climate

Observed impacts resulting from climatic impact-drivers (impact attribution)



Climate action is gaining momentum
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Public policies have prevented several billion tons of CO,-equivalent
emissions each year

Steady decrease of greenhouse gas emissions
in more than 18 countries

Renewable energies, batteries :

More than half of global greenhouse gas emissions
decrease in costs, increases in installed capacities

in the scope of public policies

Energy efficiency, demand management, reduction of food waste :

Progress in adaptation planning and implementation, but fragmented
affordable, high acceptability

and incremental responses, limits, growing adaptation gaps and

evidence of maladaptation
Greening of cities, slowing of global net deforestation

Insufficient financial flows

but the pace and scale of what has been done so far, and current
plans, are not sufficient to limit the escalation of climate risks



Greenhouse gas emissions continue to increase,
with unequal historical and ongoing contributions

2021
in Gigatonnes CO,e
36.8 4.3 8.6 2.9 2 54.6

CO; Fossil Fuels CO; Land-use, CHs N,O F Gasses Total
and Industry Land-use change,
Forestry

Yearly Human-Induced Greenhouse Gas Emissions in CO, Equivalent
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ESSD - Indicators of Global Climate Change 2022: annual update of large-scale indicators of the state of the climate system and human influence @ ClimateChangeTracker.org



https://essd.copernicus.org/articles/15/2295/2023/

Which activities contribute most to global greenhouse gas emissions?

Direct emissions by sector

Buildings | Transport Agriculture, forestry and Industry Other energy Electricity+heat
6% 15% other land use (AFOLU) 22% 24% 10% 23%

Source: IPCC AR6 WGS3 Figure 2.11



Which activities contribute most to global greenhouse gas emissions?

Direct emissions by sector

Buildings | Transport
6% 15%

Agriculture, forestry and
other land use (AFOLU) 22% 24%

Industry

Other energy Electricity+heat
10% 23%

Direct+indirect emissions by sector

Indirect

Direct Indirect Direct

> J

Buildings Transport
16% 15%
- Non-CO, (all buildings) - Inland shipping 0.3%

0.1% — Rail 0.4%
- Non-residential 5.9% — Domestic aviation 0.7%
— Residential 11% — Other (transport) 0.9%
— International aviation
1.1%
— International shipping
1.3%
— Road 10%

Agriculture, forestry and
other land use (AFOLU) 22%

— Biomass burning
(CO,, CHy) 0.1%
— Synthetic fertiliser
application (N,0) 0.75%
— Manure management
(N,0, CH,) 0.7%
— Rice cultivation (CH,) 1.7%
— Managed soils and pasture
(CO,, N,0) 2.5%
— Enteric fermentation (CH,) 5%
—LULUCF CO, 1%

Indirect
il J
Industry Other energy
34% 12%
— Cement (process only) 2.6% — Petroleum

refining 1.1%

— Coal mining fugitive
emissions 2.2%

- Oil and gas fugitive
emissions 4.4%

— Other (energy systems)
4.7%

—Waste 3.9%

— Chemicals 6.3%

— Metals 7.8%

— Other (industry) 13%



What makes CO, emissions increase or decrease?

Kaya decomposition of emissions growth: Global

Percentage change relative to previous year
Adjusted for leap years

8 %lyr

Decarbonisation of energy and B
energy efficiency are largely

responsible for the reduced growth in *
CO, emissions over the last decade 2 GDP/Population
— Fossil CO,
0 Population
Energy/GDP
-2 - CO,/Energy
~~Interactions
-4
-6 -
-8

1990 1995 2000 2005 2010 2015 2020

GLOBAL | CARBON
ESSD - Global Carbon Budget 2023 project



https://essd.copernicus.org/articles/15/5301/2023/

Sharp contrast in trends for top emitters in 2023

15 Gt Annual Fossil CO, Emissions and 2023 Projections

CO Projected global emissions growth: +1.1% (+0.0% to +2.1%)
5 g

Projected Gt CO, in 2023

All others 14.0
W 0.4% (-2.4% to +1.6%)

EU:-7.4%

10
USA: -3.0%

India: +8.2%
China: +4.0%
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~ = EU27 2.6
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0 mOEEEEEREE I — A 11.9%
1960 1970 1980 1990 2000 2010 2023

projected

¥ e

GLOBAL|CARBON
ESSD - Global Carbon Budget 2023 \_project



https://essd.copernicus.org/articles/15/5301/2023/

Strong differences in regional contributions per capita

GHG
North America
4 Australia, Japan and New Zealand
‘g Eastern Europe and West-Central Asia
§ 15 Middle East
@
% Eastern Asia
S Latin America and Caribbean
£ 10 P Net CO; from land use, land use change, forestry (CO;LULUCF)
o i i 2 A Y 2
§ South-East Asia and Pacific B Other GHG emissions
@ I Fossil fuel and industry (CO,FFI)
E Africa I All GHG emissions
@ 5 .
w Southern Asia
=
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5 0
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Population (millions)




Stark emission inequalities between and within countries

Household GHG emissions in 2019, excluding LULUCF (tCO,e/capita)
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https://www.unep.org/resources/emissions-gap-report-2023

Greenhouse gas concentrations continue to
increase in the atmosphere
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Atmospheric CO, concentration (ppm)

Current CO, level 50% above pre-industrial level
Unprecedented in more than 2 million years

10 x faster / past 800 000 years

4-5x+ faster / past 56 millions d’années



Atmospheric greenhouse gas concentration increase during
the industrial era is unequivocally due to human activities
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Radiative forcing increases due to increases in heat-trapping
greenhouse gases and reduced aerosol ™ effect
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Heating of the climate system causes
widespread, rapid and intensifying changes

Today: imbalanced

‘f, Incoming
b 4 solar energy
Less outgoing ﬁ ﬁ
energy due to
greenhouse gases :

Acceleration
Atmosphere of sea level rise

Excess energy accumulating

IPCC WGI 2021 FAQs



Observed changes are unprecedented
in thousands of years

Fastest sea level rates

in at least 3000 years Lowest Arctic sea

ice level in at least
1000 years

Fastest sea surface
temperature warming

in at least Sealevel
11,000 years 0* *
Sea surface Ocean heat
temperature content
Arctic seaice
Ocean acidification unusual L cﬁ.
in at least 2 million years acidification e
Unprecedented
glacier melt in at
Ocean heat content least
unprecedented 2000 years
in at least
18,000 years




0.0

Observed changes are unprecedented

in thousands of years

Changes in global surface temperature relative to 1850-1900

Warming is unprecedented
in more than 2000 years

Warmest multi-century
period in more than

; 100,000 years

reconstructed

500 1000

observed

N simulated
human &

observed / natural

1 [ 1
1500 1850 2020 1850 1900 1950 2000 2020



Human activities have unequivocally caused global warming

Observed warming is driven by emissions
from human activities with GHG warming

{\W} partly masked by aerosol cooling 2010-2019
(change from 1850-1900)
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+ modulations by natural variability
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Solar and volcanic drivers —
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Improved understanding of each aspect of human influence

3
1.5
1.0
. l Evidence from radiative forcing and
l climate sensitivity studies
b ol
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Mainly contribute to  Mainly contribute to
changes in non-CO, greenhouse gases changes in anthropogenic aerosols



Human influence on the climate system is an established fact

L Observed change Human contribution
Change in indicator assessment assessment

Atmosphere
and water cydle ~ Warming of global mean surface air temperature since 1850-1900

Warming of the troposphere since 1979

Cooling of the lower stratosphere since the mid-20th century

Large-scale precipitation and upper troposphere humidity changes since 1979

Expansion of the zonal mean Hadley Circulation since the 1980s

Southern Hemisphere

Ocean heat content increase since the 1970s Main driver
Global mean sea level rise since 1970 _
Arctic sea ice loss since 1979
Reduction n Northen Hemispher srngtme snow cover sine 1950 _
Greenland ice sheet mass loss since 1990s _
Antarctic ce sheet mass oss since 1990s _ Limited evdence & medium agreement
C;fhon cyile Increased amplitude of the seasonal cycle of [ i

Main driver

atmospheric CO; since the early 1960s

Acidification of the global surface ocean

Main driver of ... Precipitation Land dimate Wik sutface oi tempersture aver 1and

(about 40% larger than global mean warming)

Synthesis )
Y Warming of the glabal climate system since preindustrial times

Key [ N N

medium likely / high  very likely extremely virtually fact
confidence  confidence i certain




Human influence on the climate system

e~ 1990 : it is certain than 2013: human influence on the
- greenhouse gases are climate system is clear
increasing in the atmosphere S en
because of human activity S

1995 : discernable
human influence on

the global climate

8§ 2007 : warming of the climate

2001 : most of warming seen system is unequivocal

over the previous 50 years was
due to human activity




Human-caused climate change increases
the frequency and severity of extreme events

Hot extremes =
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Vulnerable communities who have least contributed to
climate change are disproportionately affected

Vulnerability of population & per capita emissions per country in 2019 reon ®> Vulnerability

high 100

Climatic
Impact-

= more vulnerable
oU ..‘:""r[,; jenerally Drivers
have lower emissions
70 per cay ita
Hazard Exposu
60
D Response

W

vulnerability per capita by global

indices INFORM and WRI (2019)

Relative average national

10 20 ]
®/§ 2019 emissions per capita of 180 nations in tons of CO;

. 3.3 to 3.6 billion people live in highly vulnerable contexts



Widespread and substantial impacts and related losses
and damages are attributed to climate change

Water availability and food production

Health and well-being

00O

Physical ~ Agriculture/ Animaland  Fisheries
water crop livestock  vyields and
availability production health and aquaculture

productivity production

Cities, settlements and infrastructure

© 00

Infectious Heat, Mental  Displacement
diseases  malnutrition  health

and harm

from wildfire

Biodiversity and ecosystems

Inland Flood/storm  Damages = Damages
flooding and  induced to infra- to key

associated damagesin  structure ~ economic
damages coastal areas sectors

©@ 0 ¢

L ] 00 o000
Terrestrial Freshwater Ocean
ecosystems  ecosystems ecosystems

Includes changes in ecosystem structure,
species ranges and seasonal timing

Key

Observed increase in climate impacts
to human systems and ecosystems
assessed at global level

. Adverse impacts

. Adverse and positive impacts

‘ Climate-driven changes observed,
no global assessment of impact direction

Confidence in attribution
to climate change
eee High or very high confidence
e Medium confidence
* Low confidence



Impacts are driven by changes in multiple physical
climate conditions attributed to human influence

Attribution of observed physical climate changes to human influence:

Medium confidence Likely Very likely Virtually certain
2 A @B @
Ta¥a¥ e e
Increase in  Increase  Increase in Increase Glacier ~Global sea Upper Increase
agricultural in fire compound in heavy retreat  level rise ocean in hot
& ecological weather flooding precip- acidification extremes
drought itation

every increment of future global warming
will increase changes in these climatic impact-drivers



What are future climate risks?



Cause — effect chain : scenarios, emissions,
global warming levels, climate change and risks

/ . . W e — influence = =
I \ Socio-economic changes % shape _;\

|
L influence that change WUEIOTEE) Impacts / RisKS ot '
Mitigation Policy Adaptation Policy

climate and carbon cycle feedbacks
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SYUKURO Ko | = Equilibrium climate sensitivity (ECS)

MANABE L < (™ T8 ' The equilibrium (steady state) change in the surface temperature
: following a doubling of the atmospheric carbon dioxide (CO,)
concentration from pre-industrial conditions
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Future warming depends on future emissions

== Global surface temperature

Emissions
scenarios and pathways change
ssps-85  4C/
SSP3-7.0 : o SSP5-8.5
= SSP3-7.0
S
S
»
SSP1-2.6
SSP1-1.9
SSP1-2.6
SSP1-1.9

+ short-lived forcers + modulations
(net effect methane + aerosols) by natural variability

4

If emissions are
strongly reduced,
it discernable effects

I within 20 years



With every increment of global warming, regional changes
in mean climate become more widespread and pronounced

0 ) ¥5C PO | +4°C

1 [ I ! 1 1 1 1 1
C .~ Global warming level (GWL) above 1850-1900 i )

Change in annual
mean temperature

Change in annual
mean precipitation

o Water cycle :
. ) . more intense, more variable
https://interactive-atlas.ipcc.ch/



https://interactive-atlas.ipcc.ch/

With every increment of global warming, regional changes in
climatic impact-drivers become more widespread and pronounced

Change in hottest day
temperature (°C)

Change in annual mean
soil moisture (sd)

Change in wettest day
precipitation (%)

qdyq
L)
‘

f’,:,@y £t.‘/,;-,l-\"—> i'
; e <
N
T N OFA

Wor

0 1\ +1.5°C +2°C +3°C +4°C

|
C Global warming Ievel (GWL) above 1850-1900 i ) ‘
’,/ '

4:_7 nge (°C)

— s
I | |
- —
I | |
e UL Zose aT L e N
8 > " feqis & R & B
3~ e ‘A -y = o - < X A
. ? - ® . L ’
\ 2 \ \ \ . i
. —% B — 7 = A
I | | B — :
Y I E— o e
4 0 -20 -1 0 10 20 30 40 n dry region
I I _—— S— Y,
s s L A
o ) (o s & e Transformatlve
o) adaptation



Key risks : ecosystems and biodiversity

Risk of f{**

species losses

Percentage of animal
species and seagrasses
exposed to potentially
dangerous temperature

conditions [
Includes 30,652 species of birds,

mammals, reptiles, amphibians, marine
fish, benthic marine invertebrates, krill,

cephalopods, corals, and seagrasses.

Protect ecosystems, reduce other pressures



Snow cover extent change (%)

u

- 207

- 404

-60

- 80

With every increment of global warming, cryosphere loss
becomes more widespread and pronounced

Northern Hemisphere March-
May snow cover change (%)

SSP5-8.5

SSP1-2.6

6 1 2 3 4 5 6 71

Above 1850-1900

Permafrost Volume Change (%)

Global permafrost volume

. change - top 3 m (%)

501

25 A

—-254

-50 4

-75 4

—100 1

Above 1995-2014

Change in global surface temperature (°C)

September sea-ice area (million km?)

September Arctic sea-
ice area (km?)
12 A

0.0 2:5 5.0
" Above 1850-1900

Delayed response of glaciers
-15 kg ice per 1 kg of CO,



Key risks : land ecosystems

8°C5

Wildfire Permafrost Biodiversity Dryland
damage degradation  loss water
scarcity

Tree Carbon
mortality  loss

Risk/impact

- Very high
High
Moderate
Undetectable

0 Hard limits for water, biomass and ecosystem-related responses



Key risks : human health

3.0°C 4.0°C
$§
®

'Heat-humidity  0days
risks to -
human health oy

Hism‘ﬁca' 1991;2005 1.7 -2.3°C WZ.4 -3.1°C 42 -5.4°C
Days per year where
combined temperature and Heat-related morbidity and mortality
humidity conditions pose a risk goc 4
of mortality to individuals o
Risk/impact 3 ;
- Very high . I
B i 15 . M Climate action
Moderate 1 i _ . .
Undetectable H $ $ - pUbllc health p0||cy
0

Adaptation Limited Incomplete Proactive

adaptation adaptation adaptation



Food production
impacts

%‘
Maize yield*
Changes (%) in yield

o

Fisheries yield® /7

Changes (%) in
maximum catch
potential

Key risks : food production

-35%  -30 -25 -20

o »k__a;_)) N
s i '\«/{\"\1& [

7

Areas with little or no
production, or not assessed

e/
"////, 7 Areas with model disagreement

%

3.4-5.2°C




Increasingly complex risks

More frequent and more intense Lifetime exposure tO hOt extremes
Extremeheatand drought drastically increases for younger generations
@ B, @ 30 x7
- m :
Reduced household Reduced soil moisture Food prices 225
income and health increase 2 x6
¥ 20
@ x4
s
S e B,
©
L)
Reduced labour Food yield Reduced ﬁ 10
capacity and quality losses food security -% 5
!‘j
@ :
1960 2020
Decreased Increased malnutrition Birth cohort
quality of life (particularly maternal malnutrition

and child undernutrition)

@ Current pledges ® 2.0°C © 1.5°C

https://myclimatefuture.info



https://myclimatefuture.info/

Key risks : food insecurity

@ Food insecurity

(availability, access)

3°C4
SSP3 SSP1
_— 3 H S low population growth
opposite trends *  reduced inequalities, high adaptive capacity
H low GHG food production systems
2 ! effective land use regulation
1.5 v
. 1
Risk/impact ® ®
Bl Ve high » 2
B vioh
Moderate 0

Undetectable .
high—— low Food systems
Challenges to Adaptation transformations



Key risks : sea level rise, irreversibility

4 | ( B
. . .. (MY \ )
Committed future sea-level rise from past emissions | S

Future rate and magnitude depend on
future emissions
ice sheet processes (deep uncertainty)

s Extreme sea level events that
1 billion  occured once per century will be

e ’
people exposed - 20-30 times more frequent P

z ” high
The likelihood of future abrupt / irreversible changes R
increases with global warming
B ot
Typical timescales of coastal risk g Higher greenhouse gas emissions lead to larger and

faster sea level rise, demanding earlier and stronger

Responding to sea Ievel rise Ecosystem-based adaptation e . S—r— responses, and reducing the lifetime of some options

Example: timing of 0.5m sea level rise

- . Sediment-based protection S 2 NI 15 years = very high
requires long-term planning ] TR

 ocital — Protect barers St AN\ N E— - 100 e
= Planned relocation = et AN\ > 100 years
2020
https://sealevel.nasa.gov/ipcc-ar6-sea-level-projection-tool

r— Indicative time for planning and implementation
ey NIB-Typical intended lifetime of measures


https://sealevel.nasa.gov/ipcc-ar6-sea-level-projection-tool

Examples of low-likelihood, high-impact eventualities

High-end climate response

Schematic ECS likelihood

Assessed changes in global surface temperature

_ Ubsiaons.

Projectons
SSP585
SSP370
SSP245
$5P126
SSP119

SSP585
SSP3T0
SSP245
S§P126
| ssP11g

% more rain on wettest day of the year

Compound, combined,|
cascading extremes m <o

Tipping points

Sea level rise will continue for millennia, but how "
fast and how much depends on future emissions

3) Sea level rise: observations and projections 2020-2100, 2150, 2300 (relative to 1900)

Unavoidable sea level rise will cause:

These cascade into risks to: livelihoods, settlements, health,
well-being, food and water security and cultural values,

1 billion
peopie exposed - 20-30 tIMES move frequent

e

very high

Volcanic eruptions

Temperature above Pre-industrial (°C)

ERF (W)

(@) Potential low likelihood high impact 21st Century volcanic future

- T

(b) Impact of eruptions upon 21st Century GSAT projections

Full risk analysis




How to limit future global warming?



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,)

°%e
3
SSP5-8.5
The near-linear relationship .
2.5 between the cumulative iy
CO, emissions and global
warming for five illustrative
2 scenarios until year 2050 SSP1-2.6
SSP1-1.9
1.5
1
Historical global
warming
0.5
Cumulative CO, emissions since 1850
0

2000 3000 4000 4500 GtCO,

-0.5



Remaining carbon budgets

Global Warming Between
1850-1900 and 2010-2019 (°C)

1.07 (0.8-1.3; likely range)

Historical Cumulative CO; Emissions from 1850 to 2019 (GtCO,)

2390 (+ 240; likely range)

Estimated remaining carbon budgets

Approximate global Additional global from the beginning of 2020 (GtCO,)
warming relative warming relative to Variations in reductions
to 1850-1900 until 2010-2019 until tem- | Likelihood of limiting global warming in non-CO; emissions
e A @@ perature limit (°C) to temperature limit*

17% 33% 50% 67% 83%
1.5 0.43 900 650 500 400 300

Higher or lower reductions in

17 0.63 1450 1050 850 700 550 accompanying non-CO; emissions can

increase or decrease the values on
the left by 220 GtCO; or more

2.0 0.93 2300 1700 1350 1150 900




Updates to and clarifications of remaining carbon
budgets show broad and increasing challenges

Global Warming Between
1850-1900 and 2010-2019 (°C)

1.07 (0.8-1.3; likely range)

Historical Cumulative CO, Emissions from 1850 to 2019 (GtCO,)

2390 (+ 240; likely range)

Central estimates require

Estimated remaining carbon budgets deep reductions in other
Approximate global Additional global from the beginning of)m'(GtCOz) greenhouse gases from
warming relative warming relative to from the beginning of 2023 Variations in reductions f 2020 to 2050
to 1850~1900 until 2010-2019 until tem- | Likelihood of limiting global warming in non-CO; emissions* '
NS A G@ U perature limit (°C) to temperature limit®

For 1.5°C carbon budgets:
17% 33% 50% 67% 83% -50% for methane

-20% for nitrous oxide
15 0.43 0" 500 Las0” 300 | se0” 250 a0 150 | 360 100 / )
Higher or lower reductions in

-90% fluorinated gases

accompanying non-CO; emissions can
i s )“ 1100 M 800 ‘) 600 ) 500 ) S increase or decrease the values on For 2°C carbon budgets:
the left by 220 GtCO; or more _35% for methane

20 0.93 2 2000 G 1450 LagSG 1150 €5 950 |sed” 800 -10% for nitrous oxide

-50% fluorinated gases

Updates since IPCC ARG halve the remaining carbon budget for 1.5°C,
and central estimates require equally stringent reductions in other greenhouse gases

Forster et al, 2023); Rogelj & Lamboll (2024)



https://essd.copernicus.org/articles/15/2295/2023/
https://www.nature.com/articles/s43247-023-01168-8

Remaining carbon budgets to limit warming to 1.5°C could
soon be exhausted and those for 2°C largely depleted

Remaining carbon budgets are similar to emissions from use of existing
and planned fossil fuel infrastructure, without additional abatement

Carbon budgets

2°C
(83

Carbon budgets and emissions 1.5°C

|
& Cumulative CO; emissions (GtCO;) historical J since 2020 :
|

1000

Historical emissions 1850-2019

Remaining 1.5°C (>50% chance)
carbon budgets
2°C(8 h
2°C (>67% chance)

2020-2030 CO; emissions
assuming constant at 2019 level

Lifetime emissions from fossil fuel Existing
infrastructure without additional abatement,
if historical operating patterns are maintained




The proportion of CO, emissions taken up by land and ocean carbon
sinks is smaller in scenarios with higher cumulative emissions

Total cumulative CO, emissions taken up by land and ocean (colours) and remaining in the atmosphere (grey)
under the five illustrative scenarios from 1850 to 2100

GtCO,
12,000
For scenarios with
——————— —> higher cumulative
10,000 CO, emissions...
8000
ATMOSPHERE
6000
ATMOSPHERE ...the amount of CO, emissions
taken up by land and ocean
4000 ATMOSPHERE —> carbon sinks is larger,
: R but more of the emitted
ATMOSPHERE Bbosdietis CO, remains in the
2000 m OCEA atmosphere...
0

...meaning that the proportion
F\TI\OSPL,{/Q( [MOSPHE, AMOSPHE, ‘\\Mmpnf/‘? MOSPHE, of CO, emissions taken up by
land and ocean carbon sinks

= from the atmosphere
70% 65% ‘ 4% 38% —> is smaller in scenarios
A A l‘“ \") with higher CO, emissions.
¢ < <
, o W, o o W Y

(o] (] 0

H

«
&

SSP1-1.9 SSP1-2.6 2-4 SSP3-7.0 SSP5-8.5

Source: IPCC AR6 WG1 SPM.7



Global modelled pathways that limit warming to 1.5°C (>50%) with no or
limited overshoot reach net zero CO, emissions around 2050

Source:
IPCC AR6
SYR Figure 3.6

® Gigatons of CO, equivalent per year (GtCO,-eq/yr)

GHG
Cco,

While keeping warming to 1.5°C#
(>50%) with no or limited overshoot

Policies in place in 2020

Historical

GHGs reach net zero
later than CO,

net zero -

While keeping warming to 2°Cé (>67 %)

Policies in place in 2020

GHG
40

Cco,

Historical

20

CH4

net zero .

2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 » 2080 2100
Timing for net zero
not all
I &\ scenarios
reach net
| zero GHG I
by 2100
2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100



The transition towards net zero CO,
will have different pace across different sectors

CO, emissions from the electricity/fossil fuel industries sector and
land-use change generally reach net zero earlier than other sectors

Sectoral emissions in pathways that limit warming to 1.5°C

2050 *High overshoot

2040 Land-use
s halting '-”change

tation

N Greenhouse gas emissions by sector at

g paKmwausfoC s the time of net zero CO,, compared to 2019
~ somewhat later
3 60
£ lllustrative Mitigation Key
z Pathways (IMPs) R .
a 53 Non-CO, emissions
o 7 . - .
7 .g = Transport, industry and buildings
E 2= "

as ’ : it
2_ EY $hoseave ditfirerit BEZ Energy supply (including electricity)
: Non-CO, emissions o g :/;y;et%accgleve Land-use change and forestry

L] — A
=
k Transport, industry Pathways consistent with limiting
) and buildings Saurg ST warming to 1.5°C or 2°C by 2100
8 ource:
5 et zerob—( — . ” M IMP-GS | Gradual strengthening
o o Cc " o ¥ PR
K ; - Smk\l é-g // a o c IMP-Neg* H!gh rel!ance on net rlwegatnve emissions
5 -0 2 oy g 2 4 a o IMP-LD" High reliance on efficient resource use
. Q_ r .
Energy supply i % = = = s !MF’;SP Focus on sustainable development
\ (including electricity) 4 s IMP-Ren Focus on renewables
~125% P =
Include:

AR

pathways to 2°C also reach net zero CO;

Source: IPCC AR6 SYR Figure 4.1



Current state of play?
An ambition and implementation gap

Temperatures hit new highs, yet world
fails to cut emissions (again)

GtCO,e
60
" O Current policies scenario ..
== . A
E Conditional
DG, SCENAMO  SAGSE

50

Conditional NDC case

Remaining
Blue area shows pathways gap to stay
limiting global temperature within 2°C ®
increase to below 2°C with 2¢¢ limit 8
about 66% chance ran o
ANge -1
40 Median estimate of level consistent =
with 2°C: 41 GICO.e (range: 37-46) 5
S
b~
> 2
1.8°C 3
Green area shows pathways fange
limiting global temperature \
increase to below 1.5°C with
a 50% chance by 2100 and Median estimate of level consistent
30 minimum 33% chance over with 1.5°C: i1C0,e (range: 26-34)
the course of the century
1.5°C
range
20 T T T |
2015 2020 2025 2030 2035

Source: Emissions Gap Report (2023) — Figure 4.2 Emissions Gap Report 2023



https://www.unep.org/resources/emissions-gap-report-2023

United Nations

Framework Convention on What are COP28 OUtCOmQS?

Climate Change



/

COP28 pledges
$0.77B

Annual needs
$ 100 to 400 B

by 2030

N\

‘r// C \ United Nations _
\/ s, I Framework Convention on

Responding to loss and damage L\C/ e o

Human-cause climate change impacts felt in every region

Those who have contributed the least being most vulnerable

Unequally distributed, fragmented, incremental adaptation responses
Adaptation gaps will continue to grow under current levels of implementation
Impacts & losses & damages will increase with every increment of warming

National inventories of impacts
Accessible, user-driven climate services systems, early warning for all

Emergencies, sea-level rise, displacement, relocation, migration

Insufficient climate information and data,

Climate-resilient reconstruction and recover

How to avoid and respond to the risk of low-likelihood, high-impact outcomes

Source: UNFCCC COP28 Decision


https://www.unep.org/resources/emissions-gap-report-2023

United Nations
Framework Convention on
Climate Change

Framework for global climate resilience

National assessments
Participatory and transparent adaptation plans and strategies

Climatic PT T Mainstreaming implementation of adaptation
2030
Hazarde Exposi Water, food, health, ecosystems and biodiversity, nature-based solutions
y Infastructures and settlements

Poverty, livelihoods, social protection measures, cultural heritage

Response

N’

Transformational = Multi-hazard early warning systems
adaptation 2027 Improved climate-related data, information and services

Institutional capacity, operational systems for
monitoring adaptation efforts, evaluation and learning

Science-based indicators, metrics and targets
Maladaptation avoidance

Gender-responsive, V==
human rights approaches 2030

AmER  Expert dialogue on the disproportionate impacts of climate change on children and relevant

2024 policy solutions
Source: UNFCCC COP28 Decision


https://www.unep.org/resources/emissions-gap-report-2023

g m . q”,'// \Q\) United Nations A
Mitigation gaps acknowledged at COP28 ”@@;j’ Framewok Convention o

A\
=~

= e Implementation of nationally determined contributions would reduce emissions
by 2% (up to 5.3% conditonnal on funding and support) from 2019 to 2030

Source: UNFCCC COP28 Decision


https://www.unep.org/resources/emissions-gap-report-2023

New COP28 initiatives and declarations

Renewables & energy efficiency, oil & gas decarbonisation,
food & agriculture, cooling, carbon capture & storage

5 60
o .. 1.5°C emissions
>
; Current policies gaps in 2030
‘koj 50 /*/‘\\\\ % [ 1
o " ¢ ‘s o

Historical N S c o -
a incl. LULUCF s a8 28
o a8 B89
'& 40 o o O € O
£ % ol EIS
(7] T8 Ky 9 5
. - B
o 30 > iy
@ P . <N E
w
=2
o
€

20
o copP28
T,‘:' New initiatives
R i & declarations
[C]
0
2010 2020 2030

Source: UNFCCC COP28 Decision

[5] Overlap

' Reductions already

contained within
current NDCs

Achievable

Potential reductions
on top of current NDCs
based on current
signatories

: Needs work

Theoretical further
reductions that could
be achieved if all
countries sign and
implement

Dec 2023 update

United Nations
Framework Convention on
Climate Change


https://www.unep.org/resources/emissions-gap-report-2023

New COP28 initiatives and declarations

+3°C

+2°C

Policies & action
Real world action based on current policies t

Policies
& action 2030
targets
only
0 Pledges &
targets Optimistic
scenario
+2.3°C
+1.8°C
+1.57C
1.5°C PARIS AGREEMENT GOAL
WE ARE HERE
1.3°C Warming
in 2023

Global mean
temperature
increase
by 2100

PRE-INDUSTRIAL AVERAGE

Climate
Action
Tracker

Source: Climate Action Tracker - December 2023 update

' 2030 targets only
Based on 2030 NDC targets* t

Pledges & targets
Based on 2030 NDC targets* and
submitted and binding long-term targets

Optimistic scenario

Best case scenario and assumes full
implementation of all announced targets
including net zero targets, LTSs and NDCs*

1> Temperatures continue to rise after 2100

+ |IF 2030 NDC targets are weaker than projected emissions levels
under policies & action, we use levels from policy & action

CAT warming projections
Global temperature
increase by 2100

December 2023 Update

United Nations
Framework Convention on
Climate Change


https://www.unep.org/resources/emissions-gap-report-2023

IPCC-related resources for teachers, to enhance climate literacy

FAQs

Fact sheets : regions, sectors

Interactive atlas
https://interactive-atlas.ipcc.ch

JE )
Sea-level projection atlas ‘ E? ’ ClimateQ&A
https://sealevel.nasa.gov/ipcc-ar6-sea-level-projection-tool https://climatega.com

Office for
Climate
Education

Summary for a" Climate ChangL 2'

CHANGEMENT
CLIMATIQUE ET
TERRES EMERGEES

www.ipcc.ch https://www.oce.global/en/ressources



https://interactive-atlas.ipcc.ch/
https://sealevel.nasa.gov/ipcc-ar6-sea-level-projection-tool
http://www.ipcc.ch/
https://climateqa.com/
https://www.oce.global/en/ressources

