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April - May: Record flooding In Brasil - up to half of the

.~ annual predicted rain fell In just 10 days




May: Cyclone Remal - Bangladesh







All these events have become more
likely because of climate change.

Impacts are current reality.
Not a problem of the future. They come
thicker and faster than anticpated.



Climate Emergency in a nutshell

We are extremely close to our global temperature target . ‘e\a‘e‘
of 1.5/2.0°C for 2100. e

Drastic emission reductions are needed now and net-zero 6&0
needs to be achieved by 2050.

Humanity is faced with a technological, political and \
. c\C
behavioral challenge never encountered before. “\3
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Global Average Temperature 1850 - 2023

Exact numbers of warming vary slightly between data products.
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1.54 £ 0.06 °C

Nearly 1.4°C

Over multiple years

Land data prepared by Berkeley Earth and combined

with ocean data adapted from the UK Hadley Centre

Global temperature anomalies relative to 1850-1900 average

Vertical lines indicate 95% confidence intervals
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https://berkeleyearth.org/global-temperature-report-for-2022/

=PFL  Global temperature change

a) Change in global surface temperature (decadal average) b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
OC OC
2.0 2.0

Warming is unprecedented
in more than 2000 years

1.5 1.5
Warmest multi-century

period in more than
100,000 years

observed

{ simulated
human &
natural

- 1.0 1.0

observed

L 0.2 simulated
natural only
(solar &
volcanic)

reconstructed
-0.5 -0.5
-1 — | |
1 500 1000 1500 1850 2020 1850 1900 1950 2000 2020

- IPCC, AR6, Summary for Policy Makers (SPM), Figure SPM1
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=P*L " Trends of greenhouse gases In the atmosphere

Atmospheric CO; at Mauna Loa Observatory | ____ Global Monthly Mean CHa _

420 I Scripps Institution of Oceanography 1900

I NOAA Global Monitoring Laborat:

: opal TIonTroTing Faborsrory 2 1050 July 2023: 1915.25 ppb
£ 9 July 2022: 1904.42 ppb
a Carbon dioxide 2 Last updated: Nov 05, 2023
-~ F 9 1750+
S 3801 £ :

-% i £ 1700 2nd most important
Z i ~ Source: agriculture, energy,
v 360 1650} &)| |waste
E 19§D 20:30 ZDEI.D 2D|20 :\! Llfetlme ~12 yearS
L F Year
S 340}
L “J . Global Monthly Mealn N2O
320 ¢ @ By Q1.
1960 1970 1980 13:; 2000 2010 2020 3 July 2023: 336.66 ppb
£ 330}
g July 2022: 335.56 ppb
October 2023: 418.82 ppm USSR IWIECUCUIES 5 s Last updated: Nov 08, 2023
Source: combustion £
Last updated: Nov 05, 2023 3207 IE .
. ~ Source: agriculture, waste
W | Lifetime: >100 years
312000 ZDEI.D 20|20

Year

m https://gml.noaa.gov/ccgg/trends/



=PFL  Importance of different emissions

Observed warming

{a) Observed warming
2010-2019 relative to

1850-1900
*C
2.0

1.5

0.0

-0.5

-1.0

IPCC, AR6, Summary for Policy Makers (SPM), Figure SPM2

Contributions to warming based on two complementary approaches

(b) Aggregated contributions to (c) Contributions to 2010-201%
2010- 2019 warming relative to warming relative to 1850-1900,
1850-1200, assessed from assessed from radiative
attribution studies ko forcing studies
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=PrL

Regional warming differences

Change in temperature at global warming level of 1 °C

. L R
24 -21-18-15-21-09-06-03 0 03 06 09 12 15 18 21 24
°C
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=P7L  Paris Agreement 2015 )

“The Paris Agreement central aim is to /. ; )15
keep global temperature rise ;..; well below 2°C above pre-industrial levels
and to pursue efforts to limit the ;..;increase 1., t0 1.5 °C.”

https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement

Paris_France




Why 1.5°C?
And what if we go beyond?




=PFL - 1.5°C versus warmer :

= Limitation of global warming to 1.5°C compared to more than 2°C allows to avoid
substantial additional changes in extremes and (irreversible) impacts:

* Increase in hot extremes in most inhabited regions of the world
* Heavier precipitation accompanied by cyclones in several regions
* Increased droughts in some regions

* Irreversible impacts/tipping points
= sea level rise, extinction of animals, plants, corals...

Hot extremes change today Heavy Precipitation change today Droughts change today

a) Synthesis'ofassessment Of OPSETVEd Change in hot extremes and i . b) Synthesis of assessment of observed cha ngein heavy precipitaﬁon and c) Synthesis of assessment of observed Change in agricultural and ecological drought
confidence in human contribution to the observed changes in the world’s regions confidence in human contribution to the observed changes in the world’s regions and confidence in human contribution to the observed changes in the world’s regions

Type of observed change since the 1950s

m  UNFCC Emission Gap Report 2021; AR6, SR1.5



=PFL - 1.5°C versus warmer

What are the consequences?

16



Tipping pomts
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=PrL - Whatis at stake? *

TAVL WINTER SEAIC

P COLLAPSE 2 it /X BOREAL PERMAFROST "N
"BOREAL FOREST A\ & YA oS O BSAERAEI'::TES - g COLTAPSE Suniniig
NORTHERN EXPANSION 55 S P @ orrioss
7 BOREAL =~ LABRADOR SEA/ - ° i BOREAL FOREST
. PERMAFROST _ SUBPOLARGYRE | % .00 .e.s - SQUTHERN DIEBACK
S o . ABRUPTTHAW COLLAPSE P oag ™ T R
Tipping ,,,,,,,,,,,,,,,,,,, R lE A
Tipping elements/are regions . ~ ATLANTIC MERIDIONAL
vulnerable to cli : , OVERTURNING CIRCULATION <> TR
capable of sudden‘drasti nges Y i y TR R SAHEL/
with regional and global L8 — N ~ WEST AFRICAN MONSOON :
consequences. [ K _ B -~ GREENING LOW-LATITUDE CORAL REEFS

DIE-OFF
RAINFOREST -

T IS e - DIEBACK
Tipping p© :
Threshold ranges for i
tipping points where major Raaesa MOUNTAIN GLACIERS

' LOSS
subsystems of the cllmate system are 3

destabilized. ' EAST ANTARCTIC
A WEST ANTARCTIC . i EASTANTARCTIC  gBGLACIAL BASINS

ICE SHEET i o ICE SHES o * 20U
i COLLAPSE S ___ COLLAPSE ~ LAPSE

GLOBAL WARMING THRESHOLDS
- <2°C ®2-4C A=4C Armstrong McKay et al., 2022, Science




=P*L What can the Paris Agreement prevent?

Range: Min Max @ Central estimate

0.0C 2.0 4.0 6.0 8.0 10.0
Greenland ice sheet collapse
West Antarctic ice sheet collapse

Tropical coral reef die-off

Northern permafrost abrupt thaw

Barents Sea ice loss

= 7 tipping points
might be
surpassed within
the Paris
Agreement range

Labrador Sea current collapse

Mountain glaciers loss

West African monsoon shift
East Antarctic glacier collapse
Amazon rainforest dieback
Northern permafrost collapse
Atlantic current collapse

Morthern forests dieback - south

Northern forests expansion - north

Arctic winter sea ice collapse

East Antarctic ice sheet collapse o

— e e e i i = [ = = = = = == = == =

1.2 °C in 2023 > 11CCurrent level of warming T 1.5-2.0C Paris agreement targets

m Guardian graphic. Source: Armstrong McKay et al, Science, 2022, Mote: Current global heating temperature rise 1.1C
Paris agreement targets 1.5-2.0C
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Pathways



=P7L  Shared Socio-economic Pathways (SSPs)

This world places
increasing faith in
competitive markets,
innovation and
participatory societies
to produce rapid
technological
progress and
development of
human capital as the
path to sustainable
development.

The world shifts
gradually, but
pervasively, toward a
more sustainable
path, emphasizing
more inclusive
development.

hallenges

10-economicc

Soc

A path in which social,
economic, and
technological trends do
not shift markedly from
historical patterns.

% SSP 3

(High challenges)

* SSP5

(Mitigation challenges dominate)

. Fossil-fueled

tion

itiga

for m

development A Rocky Road

Taking the Highway * SS P 2

(Intermediate challenges)

Middle of the road

% SSP 4

(Adaptation challenges dominate)

% SSP 1

(Low challenges)

> Sustainability Inequality «~——

21

Regionalrivalry «—

A resurgent
nationalism, concerns
about
competitiveness and
security, and regional
conflicts push
countries to
increasingly focus on
domestic or, at most,
regional issues.

Taking the Great Road A Road Divided

Socio-economic challenges
for adaptation

Highly unequal
investments in human
capital, combined with
increasing disparities

in economic
opportunity and
political power, lead to
increasing inequalities
and stratification both
across and within
countries.




=F7L SSPs namratives

Global population
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Socio-economic challenges
for adaptation
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=PrL

Grey: no
climate policy

Colors: with
climate policy
; T h

Top scenario

Socio-economic challenges

for mitigation

Socio-economic challenges
for adaptation

140
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Paris range

SSP5: Rapid growth
3.4 W/m? A
2.6 Wim? g e

Mitigation
— > High challenges

SSP2:
Middle of the road

Adaptation
Low challenges

SSP1: Sustainability

SSP3: Regional rivalry

= - SSP4: Inequality

Adaptation
High challenges

Mitigation
Low challenges

0
Paris range
-25
1980 2020 2060
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2100

Paris range

1980

2020 2060 210

i <6°C
<5°C
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Climate Emergency in a nutshell

We are extremely close to our global temperature target of 1.5/2.0°C
for 2100.

Drastic emission reductions are needed now and net-zero needs to be
achieved by 2050.

Humanity is faced with a technological, political and behavioral
challenge never encountered before.



=PrL

IPCC, SP1.5

Reducing emissions

Global total net COz emissions

Billion tonnes of CO,/yr

50 «overshoot», followed by

steeper reduction

In pathways limiting global warming to 1.5°C
with no or limited overshoot as well as in
pathways with a higher overshoot, CO2 emissions
are reduced to net zero globally around 2050.

In 2030 only 50 % of
emissions compared to
2010

30
20

10 N Four illustrative model pathways _
Net-zero at the latest in

2040-2050

10

«negative emissions»
about 25 % of present-

20 day emissions!

P4
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Timing of net zero COz —— Pathways limiting global warming to 1.5 with no or limited overshoot
Line widths depict the 5-95th s— Pathways with higher overshoot

percentile and the 25-75th
percentile of scenarios

Fathways Iimiting global warming below 2C
[Nt shown above)

Reducing
methane now
vigorously
while keeping

to reduce CO,
can help
tackle the
challenge.

25



=P7L Emissions gap

70-

nationally determined
contributions

26
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IPCC scenarios

Global GHG emissions
with LULUCF (Gt CO, eq using GWP-100 from the ARG)

Current Nationally

Determined
Contributions (NDCs)
are adrop in the ocean.

Level of ambition
needed:
4 -5 times for 2°C
7 —8times for 1.5°C

J—

10 - SR1.5 database

. I&i :T:F: -~~~ SSPs
0 | min | |
2010 2020

https://unfccc.int/sites/default/files/2021-
09/Fig7_NDC4Scencomparison_15Sep 0.jpg

land use, land-use change and forestry (LULUCF)



=P7L  Remaining carbon budget

1.5°C 1.7°C
(50% likelihood) (50% likelihood)

2°C
(50% likelihood)

m Consumed
Gt CO; | Remaining

~7 years left ~ 15 years left

~ 28 years left

27



Climate Emergency in a nutshell

We are extremely close to our global temperature target of 1.5/2.0°C
for 2100.

Drastic emission reductions are needed now and net-zero needs to be
achieved by 2050.

Humanity is faced with a technological, political and behavioral
challenge never encountered before.



GLOBAL CARBON
PROJECT

Fossil CO, emissions by source

Fossil fuel

emissions on
the rise, still.

Share of global fossil CO, emissions in 2023: coal (41%), oil (32%), gas (21%),

16 Gt

0 0

Annual Fossil CO, Emissions: Global

7 Projected total emissions growth: +1.1% (+0.0% to +2.1%)

cement (4%), flaring and others (2%, not shown)

Projected Gt CO, in 2023

Coal 15.4

A 1.1% (-0.1% to +2.4%)

Oil 121
A 1.5% (+0.6% to +2.3%)

Gas 7.8
A 0.5% (-0.9% to +1.8%)

Cement 1.6
A 0.8% (-0.7% to +2.4%)
Non-fuel emissions

1960

1970 1980 1990 2000 2010 2023

projected

The 2023 projection is based on preliminary data and modelling.
Source: Friedlingstein et al 2023; Global Carbon Project 2023



https://doi.org/10.5194/essd-15-5301-2023
http://www.globalcarbonproject.org/carbonbudget/

GLOBAL CARBON Emissions per region

PROJECT

Global fossil CO, emissions are projected to increase by 1.0% [0.1% to 1.9%] in 2022

Annual Fossil CO, Emissions and 2022 Projections Projected Gt CO; in 2022

All others 15.4
A 1.7% (+0.1% to +3.3%)

16 Gt
CO,

Projected global emissions growth: +1.0% (+0.1% to +1.9%)

12 - -
China11.4

W 0.9% (-2.3% to +0.4%)

USA 5.1
A 1.5% (-1.0% to +4.0%)
R 1 = S Oomm, India 2.9

g A 6.0% (+3.9% to +8.0%)
EU27 2.8

» el
O™ ' W 0.8% (-2.8% t0 +1.2%)

.
.
.
..
-----
.
. ¢+ o 3

0 = A xS

T

1960 1970 1980 1990 2000 2010 2022

projected

The 2022 projections are based on preliminary data and modelling.
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 Historical cumulative fossil CO, emissions

PROJECT

The USA and EU have the highest accumulated fossil CO, emissions since 1850, but China is not far behind.

Historical cumulative fossil CO, emissions since 1850

Il 18502021
IsA Il 18502022
EU@7) o ot entyer

China
Russia
UK

Japan

Who needs to

India
Canada act?
Ukraine

S. Africa

0 50 100 150 200 250 300 350 400 450 Gt CO;

Calculated using territorial emissions.
- Source: Friedlingstein et al 2022: Global Carbon Project 2022



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

Global Fossil CO, Emissions

Covid was a

tiny dent.

Global fossil CO, emissions: 37.1 + 2 GtCO, in 2022, 63% over 1990

®Projection for 2023: 37.5 + 2 GtCO,, 1.1% [0.0% to +2.1%] higher than 2022

40 Gt

CO,

35 -

30 -

25 -

20

Global Fossil CO, Emissions

2010-19 Projection 2023

A 1.1% (0.0% to 2.1%)

2000-09
e COVID-19

+2.8%l/yr .
\ _
~« Global pandemic
. . V¥ 57%
1990.99 financial
+1.0%/yr SIS
¥ 1.4%

~~e Dissolution of

Soviet Union
V¥ 3.1%

1990 1995 2000 2005 2010 2015 2020 23

projected

Uncertainty is #5% for
one standard deviation
(IPCC “likely” range)

When including cement carbonation, the 2022 and 2023 estimates amount to 36.4 + 2 GtCO, and 36.8 + 2 GtCO, respectively

The 2023 projection is based on preliminary data and modelling.
Source: Friedlingstein et al 2023; Global Carbon Project 2023



https://doi.org/10.5194/essd-15-5301-2023
http://www.globalcarbonproject.org/carbonbudget/

GLOBAL| CARBON Global fossil CO, emissions

PROJECT

For the last 100 years, it has generally taken a crisis to drive global emissions reductions.
To stabilise temperatures, intentional, planned, sustained global reductions must begin.

5 o Gt Global Fossil CO, Emissions: Annual Changes Fhnesbeem robound
CO, | < Post-pandemic
1.5 - Post-WWII boom rebound
- A N
1.0 -
Humanity 0.5
always needed 0
a crisis to ; ] o T
-0.5 1 G China's Great |
I‘ed U ce Deprr:sagion I‘ Leap Forward . ;.‘ /ll\ Dissolution of f/ﬁlzball
SHISSIONS. 1.0 coor UScoak oy HE | Soetlnion G
War ||  strikes Second /
-1.5 Qil crisis
COVID-19
20 pandemic
-2-5 T T T T T T
1920 1940 1960 1980 2000 2020

The 2023 projection is based on preliminary data and modelling.
- Source: Friedlingstein et al 2023; Global Carbon Project 2023



https://doi.org/10.5194/essd-15-5301-2023
http://www.globalcarbonproject.org/carbonbudget/

Do we have the
technology for
net-zero and

negative
emissions?




=PrL

IPCC, SP1.5

Reducing emissions

Global total net COz emissions

Billion tonnes of CO,/yr

50 «overshoot», followed by

steeper reduction

In pathways limiting global warming to 1.5°C
with no or limited overshoot as well as in
pathways with a higher overshoot, CO2 emissions

are reduced to net zero globally around 2050. In 2030 only 50 % of
emissions compared to

2010

30
20

10 N\ ) _
3 Four illustrative model pathways

Net-zero at the latest in
2040-2050

«negative emissions»
about 25 % of present-

20 day emissions!

P4
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Timing of net zero COz —— Pathways limiting global warming to 1.5 with no or limited overshoot
Line wlqms depict the 5-95th —— Pathways with higher overshoot
percentile and the 25-75th E— Pathways limiting global warming below 2°C

percentile of scenarios Mot shown above)

35



=PFL Relevant technology for mitigation

Solar

Wind

Energy
Storage

Geo-
thermal

EU Net-Zero Industry Act

Fuel
Cells

Biogas

Carbon
Capture

SMARTGRID ! !!

Goal: reaching at least 40% of the Union’s
deployment needs by 2030

Smart
Grids

Alternative
Fuels

Small
Modular
Nuclear
Reactors
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=PFL  Carbon removal options  ° "''gaton | ® Removal "

CH4’ BC! J

= Mitigation
avoid emission of greenhouse
gases through carbon capture and
usage (CCU) and carbon capture
and storage (CCS)

CDR

e

= Carbon Dioxide Removal (CDR) s PN W
removes CO, after it has been T
emitted

1 | Large-scale afforestation

2 | Bioenergy with carbon capture
and storage (BECCS)

3 | Biochar production and burial

4 | Soil carbon enrichment

5 | Ocean iron fertilisation (OIF)
6 | Enhanced weathering and
ocean alkalinisation

= https://www.nature.com/articles/s41467-018-05938-3 7 | Direct air CO, capture and storage (DACCS)



=PFL  Emission reduction with technology adoption

EMERGENCE DIFFUSION RECONFIGURATION

Green hydrogen Solar and wind

Medium-=- and heavy-duty EVs

Sustainable aviation fuel

Zero-emissions shipping fuel

Carbon removal technologies

EVs in LDV fleet

Are we fast

€&—— Low- or zero-emissions technology market share —————>

< Time or cumulative production > enou g h 9

Note: EV =electric vehicle; LDV =light-duty vehicle. These labels include technologies that are directly tracked by our nine indicators that may follow an
S-curve.

Source: Authors’judgment, based on Victor et al.(2019) and ETC (2020).

https://climateactiontracker.org/publications/state-of-climate-action-2021/




=Pl Carbon offsets?

CARBON OFFSETS ALLOW YOU TO BALANCE OUT
YOUR EMISSIONS

CO2 NET
produced CARBON reduced by
by your trip FOOTPRINT offsetting

6 SUSTAINABLE

39

Positive Aspects

Transitional measure.

Can leverage projects with
private money that governments
would not support.

Negative Aspects

90% of carbon offset projects
fail.
Often used as license to pollute.

Carbon offsets don’t really work
yet!




Any shortcut?

That we want?



=L Solar Radiation Management?

General idea

= keep solar radiation from being absorbed on Earth
= - reflect it to space

Options

= Space mirrors

Stratospheric aerosol injection (mimicking a volcano)

Cirrus cloud thining

Marine sky brightening

Surface-based brightening

Concerns

= Adverse effects not fully known
= No governance, no legal framework - Who decides?
= Many other...

= https://www.nature.com/articles/s41467-018-05938-3

8 | Space mirrors

9 | Stratospheric aerosol injection (SAl)
10 | Cirrus cloud thinning (CCT)

11 | Marine sky brightening (MSB)

12 | Surface-based brightening




=PFL  Solar radiation management: A last resort?

Climate Impacts

Business as usual

(heading towards 2.8°C) Cut emissions aggressively

(NDCs and much more)

»

CO, removal (CDR), by
mid-century net-zero

7 required, by 2070 -25% of
\ today’s emissions

A 4

Time

Solar radiation management as a quick fix?!

m SHEPHERD, J 2010 The 'napkin diagram' of multiple responses to climate change http://jgshepherd.com/wp-
content/uploads/2011/01/Napkin-diagram.pdf
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Climate Emergency in a nutshell

We are extremely close to our global temperature target of 1.5/2.0°C
for 2100.

Drastic emission reductions are needed now and net-zero needs to be
achieved by 2050.

Humanity is faced with a technological, political and behavioral
challenge never encountered before.






= Met Office

Multiple changes in weather extremes and climate impacts

Number of
extremes / impacts
showing increasing
trend per region

NB. Some regions do not have sufficient data
for all extremes / impacts, and some impacts
are not applicable in all regions




=PFL - Days > 40°C@3°C waming 46

Days with TX above 402C (TX40) - (days)

@
Warming 3°C (SSP3-7.0) High agreement I C c @@
74 Low agreement vao UNEP

CMIP6 - Annual (21 models)

NTERGOVERMMENTAL PANEL ON
climate chanee

23-04-2023 18:00:44 http://www.ipcc.ch/copyright




=PrL

The countries most vulnerable to climate change

The Notre Dame Global Adaptation Initiative index gauges countries' vulnerability based on their
exposure, sensitivity and ability to adapt to the negative impacts of climate change.

Vulnerability to climate change

Low High

Darker colors reflect greater vulnerability; gray indicates no data available
Map: The Conversation/CC-BY-ND * Source: ND-GAIN - Created with Datawrapper
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Climate Change,
the Great Displacer

Average number of internal climate migrants
by 2050 per region (in millions)*

~ Total in surveyed regions

170.3 |
(2.3% of population) 1.7% of population

Eastern Europe &

Central Asia'@ 1.9% of population

East Asia_ & the Pacific

6.1% of population 13 0
North Africa

1.6% of population |
Latin America

Sub-Sahrn Africa

* Modeled on pessimistic reference = High emission & unequal development
scenarios concerning water availability, crop productivity and sea-level rise

Source; World Bank

@O statista %a

48

The climate crisis is a
humanitarian crisis

Yearly displacements:

> 20 Millions
(UN Refugee Agency)




=F7L Economic impact

South Asials 10 Times More Exposed Than Europe
2050 combined GDP at risk under RCP4.5, physical risk contribution

World
Upper-middle/upper income

M GDP at risk due to water stress

Lower/-middle income W GDP at risk due to physical events

W GDP at risk due to heat waves
Europe

Latin Amenca and Caribbean
North America

East Asia and Pacific
Sub-Saharan Africa

Middle East and North Africa
Central Asia

South Asia

02 2% 4% 6% 8% 10% 12% 14% 16%

MNote: Countries’ income and regional classification is based on World Bank. Sources: S&P Global Ratings, Trucost (2022).

&



Anything else to worry about?



=PrL

9 Planetary Boundaries

“Anthropogenic pressures on the Earth

System have reached a scale where abrupt

global environmental change can no
longer be excluded.

We propose a new approach to global
sustainability in which we define planetary
boundaries within which we expect that
humanity can operate safely.

Transgressing one or more planetary
boundaries may be deleterious or even
catastrophic due to the risk of crossing
thresholds that will trigger non-linear,
abrupt environmental change within
continental- to planetary-scale systems.”

Rockstrom et al. (2009)

BIOSPHER
INTEGRI

Bl
(Not yet quantified)

LAND-SYSTEM
CHANGE

CLIMATE CHANGE

Increasing risk
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FRESHWATER CHANGE

Freshwater use
(Blue water)
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OCEAN
ACIDIFICATION

Wang-Erlandsson et al. (2022)
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rivers, lakes, ground water; Triple crisis:
mismanagement, pollution, changing \AANGE
global hydrological cycle [

“Great extinction”. Demand for fOOd, Demand m|ght be 40 % h|gher than
water, and natural resources cause availability in 2030

severe biodiversity loss and lead to
changes in ecosystem services.
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A driving force behind the serious
reductions in biodiversity, impacts M
on water flows and LAND-S“SCT‘E
on biogeochemical cycling of CRRN
carbon, nitrogen and phosphorus

and other important elements.

Synthetic chemical compounds,
microplastics,antibiotics and others represent some
of the key human-driven changes to the planetary
environment. These compounds can have
potentially irreversible effects on living organisms
and on the physical environment.
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The ozone hole lets lethal UV
radiation pass (= damage of
living creatures). The Montreal
protocol banned ozone-
depleting substances.

Aerosols change Earth’s
radiative balance and the
hydrological cycle (cloud
formation). The are also air
MN\osP\"ER‘C pollutants and cause millions
AEROSOY of premature deaths annually.

The surface ocean is already 30 %
more acidified. Certain species cannot
form shells, corals, shellfish and

OCEAN plankton have trouble to survive. This
\C
AC\DIF

N :
AT\O enters the global ecoystem dynamics.

Fertilizer industry has drastically changed the
cycling of nitrogen (N) and phosphorous (P). Their
surplus in the environment leads to pollution and
dysfunction of ecosystems.



«Planetary» Emergency in a nutshell

We are extremely close to our target threshold.

(Drastic) actions are needed now.

Humanity is faced with a technological, political and behavioral
challenge never encountered before.

We cannot wait for solutions, we must drive solutions.






