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Radical Realism:
Climate Change and the challenge of overshoot.

Prof. Debra Roberts (UKZN/University of Twente)
IPCC Co-Chair Working Group Il (AR6)
UNFCCC Negotiator/Expert

Local government practitioner M’




The global compact

NG IJWOURqUT W ¢qRYUY W[ I ¢G5 YI t W9
(UNFCCC) goal is tprevent dangerous human interference with the
climate system by stabilizing greenhouse gas concentrations in the
atmosphere.

vV

This is achieved through various mechanisms, including thBaris
Agreement, which aims to limit global warming towell below 2 °C, and
pursuing efforts to limit the temperature increase to 1.5 °C above
pre-industrial levels (1850-N ® M Mdglobai(peaking of greenhouse gas
DGRt + RYUt Wet wt YYOWet WGYtHt RAG B ¢
thereatfter.
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Synthesis Report AR6: key findings of 3 Special Reports and 3 Main
Assessments

ipcc ipcc

INTERGOVERNMENTAL PANEL ON ClimaTe change INTERGOVERNMENTAL PANEL On ClimaTe change

Global Warming of 1.5°C Climate Change and Land

An IPCC Special Report on the impacts of global warming of 1.5°C ”
above pre-industrial levels and related global greenhouse gas emission pathways, An IPCC Special Report on climate change, desertification,
in the context of strengthening the global response to the threat of climate change, land d dati inable land food security,
sustainable development, and efforts to eradicate poverty and g . gas fluxes in A

ipcc

INTERGOVERNMENTAL PANEL ON ClimaTe change

IpCC
INTERGOVERNMENTAL PANEL ON Climate change
The Ocean and Cryosphere
in a Changing Climate
Specil Reportof the Intergovermmenta Panel on Cimate Change CLIMATE CHANGE 2023
Synthesis Report
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Where we are and whe

Current trends of emissions
and development are
Incompatible with a
sustainable, equitable world.




'Unprecedented' alerts in France

s as blistering heat grips Europe

L.A. Fires Show the Reality of Living in a World
with 1.5°C of Warming

Record breakmg Philippines
typhoon season was ‘supercharged
by climate change

Scientists say climate change made
Spanish floods worse

— WEATHER

Home | o Haip

s Was climate change to blame for the

strength of Hurricane Melissa?
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Impacts

Caused dangerous impacts on nature and people
in every region of the world.

A Heatwaves, heat related mortality

A Heavy rainfall

A Agricultural droughts

A Tropical cyclones increased

A Reduced water security, water scarcity

A Acute food insecurity

A Growth in agricultural productivity slowed
A Reduced fish and shellfish yields

A Intensified impacts in cities

A Loss of infrastructure and livelihoods

A Economic impacts (agriculture, forestry, fisheries,
energy and infrastructure)

Dominic Chandler, Obscape



SIXTH ASSESSMENT CYCLE .
Synt hesi s Report |IJ_CC

Where we are and where

The pace and scale of
what has been done so
far, and current plans, are
Insufficient to tackle
climate change.
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Where we are and where

Adaptation : has progressed
across all sectors and regions,
but remains fragmented,
Incremental and sector
specific.

Adaptation gaps exist and will
continue to grow at current
rates of implementation.
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48 . Adaptation to date
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- i arm water corals, coa:¢
- ainforests, polar and
maddal e farmers and ho
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AAdapt adtoieosn not prevent
and damages

The Herdin

Academy

«



SIXTH ASSESSMENT CYCLE . CC
Synthesis Report ID_

Where we are and wher e

Mitigation : Policies and laws
have expanded but government
pledges on greenhouse gas
emissions announced by October
2021 make it harder to limit
warming below 2°C.

There are substantial gaps
between pledges made and
policies implemented at the end of
2020.
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Full implementation of allnew ¢

Y United Natons FCCCaxcunons Nationally Determined
oo R Contributions(NDQsncludingall
| conditional elements is estimated
e ——— to bring the total GHG emission
R s level of the relevant group of
Parties down to 12.3 (12¢Q2.7)
Ntonalydtrmined contiutions unde b as Gt CQeq by 2035, which would

be 19¢24% below the 2019 level
sy IPCC (ARG6): Greenhouse gas

This report synthesizes information from the 64 new nationally determined

contributions communicated by 64 Parties to the Paris Agreement and recorded in the

‘zi)g),‘gu) of nationally determined contributions between 1 January 2024 and 30 September e m i S S i O n S m u St b e C ut @ % by
2035
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Mitigation to date

A Expanding policies to reduce greenhouse gas
emissions over last decade including sub-national.

ed with its climate goatsé
1EA, 2024.

A Technically viable and increasingly cost  -effective options
A Solar and wind energy

| E Aunstdppable 6 s hi f t Cl aﬂ@é?rgi/)serﬂierin%
the energy system atan unprecedentedrate 0~ ( 202 4)

A Energy efficiency

A Demand side management

A Electrification of urban systems

A Green infrastructure in cities

A Forest and crop/grassland management
A Reduced food waste

A Lags in adoption of low emission technologies in
developing countries - finance, technology development
and transfer

A Finance flows fall short of the levels needed to meet climate
goals i 3-6x current levels.

A [COP 29: USD 300 billion annually by 2035/USD 1.3 trillion
i’;lrtm]ually by 2035 - viewed as largely inadequate, too little too
ate].

Curt Carnemark / World Bank



SIXTH ASSESSMENT CYCLE 3
Synthesis Report ID_CC

Where we are and wher e

We are Ill prepared for the
hazards and extraordinary

threats we face today and
Into the future.

NLRC via IFRC CC BY -NC 2.0
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Our Future

Scientific advances have
resulted in a better
understanding of what the
future will look like,
depending on the choices




Global surface temperature change
relative to 1850-1900

2000 2015

very high

high

ipce.

Because our efforts to reduce
greenhouse gas emissions have
been insufficient, the increase

In average global surface
temperature ismore likely

than not to reach 1.8C in the
first half of the 2030s

IPCC AR6 SYR Figure SPM.4a
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nations, communities, : 5 B
- ecosystems and sectors
3 and poses significant risks
to natural and human
systems as compared to
the current [as of 2018]
warming of / ®¢
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Collaborative Insights In the public interost January 2025

Planetary Solvency - finding

our balance with nature
Global risk management for
human prosperity

by Sandy Trust,

Lucy Saye, Oliver Bettis,
Georgina Bedenham,
Oliver Hampshire,
Timothy M. Lenton,
Jesse F. Abrams
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Risks, impacts and related losses and damages increase with every increment of

warming

High risks are now assessed to occur at lower global warming levels

Global Reasons for Concern (RFCs)

Global surface temperature change
in AR5 (2014) vs. AR6 (2022)

relative to 1850-1900
§°Cs5

§C5 very high

high

shading represents the
4 uncertainty ranges for

the low and high

emissions scenarios

3 intermediate s
/ low 3 ”
1.5°C
1= —— = —
L K 2011-2020 was _/ I3 2
around 1.1°C warmer .
0 han 1850-1900
Heanlea AR5 AR6 AR5 AR6 AR5 AR6 AR5 AR6 AR5 AR6
1 Unique &d Extreme Distribution Global Large scale
- threatene weather ofimpacts  aggregate singular
1950 2000 2015 2050 2100 systems events impacts events

risk is the potential for
adverse consequences

Risk/impact

- Very high

B vioh
Moderate

} Undetectable

| Transition range

Confidence level
assigned to
transition range

Low R Very high

°
; midpoint of transition

IPCC AR6 SYR Figure SPM.4a
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Future ri sks

Further emissions => further warming => continue to
affect the atmosphere, the land, the air we breathe
and the ocean.

Every region will face increases in climate hazards
and be impacted in different ways.

A Tropical cyclone increase in intensity

A Melting ice and snow, sea level rise

A Flooding

A Biodiversity loss

A Reduced food production

A Human health impacts
A Heat-related deaths, diseases, mental health,
malnutrition

A Changes in extremes will become more noticeable

A Compound and cascading risks  that are more
complex and difficult to manage 7 created through
the interaction of climatic and non-climatic drivers

INTERGOVERNMENTAL PANEL oN Climate chanee

Axel Fassio GIFO
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Every region expected to face further increases in climate hazards in the near future and the
adverse impacts will escalate with higher temperatures

the last time global surface temperature was sustained

= by
2011-2020 was at or above 2.5°C was over 3 million years ago

o L oma ™ Theworldat The world at The world at
O (o] (o]
. ) +15°C +2°C +3°C
1 l l 1 1 1 L 1 1

Global warming level (GWL) above 1850-1900 8°6>

]

Annual hottest-day temperature change Annual hottest day temperature is projected to increase most
(1.5-2 times the GWL) in some mid-latitude and semi-arid
regions, and in the South American Monsoon region.

urbanisation
further intensifies
heat extremes

change (°C)
7

IPCC AR6 SYR Figure SPM.2a
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Soil moisture

2011-2020 was

the last time global surface temperature was sustained
at or above 2.5°C was over 3 million years ago

?;Zﬁ';‘é;ﬁf%;’g""” The world at  The world at The world at
O, O, 0,
" ) +15°C +2°C +3°C
1 [ 1 1 1 1 I 1 |

Global warming level (GWL) above 1850-1900 30()

small absolute
changes may

appear large as
% or 0 changes

indry region\s)

Annual mean total column soil moisture change Projections of annual mean soil moisture largely follow
projections in annual mean precipitation but also show

13 et some differences due to the influence of evapotranspiration.

0 05

IPCC AR6 SYR Figure SPM.2a
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Ri sk of species | osses

Examples of impacts without additional adaptation

- C S
Risk of J*

0% 0.1 1 5 10 20 40 60 80 100%

species losses

Percentage of animal
species and seagrasses
exposed to potentially
dangerous temperature
conditions'?

'Projected temperature conditions above
the estimated historical (1850-2005)
maximum mean annual temperature
experienced by each species, assuming
no species relocation.

1.5°C

2Includes 30,652 species of birds,
mammals, reptiles, amphibians, marine
fish, benthic marine invertebrates, krill,
cephalopods, corals, and seagrasses.

IPCC AR6 SYR Figure SPM.3a
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Heat-humidity risks to human health

Examples of impacts without additional adaptation

si‘é
Heat-humidity 300 365 days

risks to
human health

" Historcal 1991-2005 1.7 - 2.3°C 2.4-3.1°C 4.2 - 5.4°C
Days per year where 3Projected regional impacts utilize a global threshold beyond which daily mean surface air temperature and relative humidity may induce
combined temperature and  hyperthermia that poses a risk of mortality. The duration and intensity of heatwaves are not presented here. Heat-related health outcomes
humidity conditions pose a risk vary by location and are highly moderated by socio-economic, occupational and other non-climatic determinants of individual health and
of mortality to individuals? socio-economic vulnerability. The threshold used in these maps is based on a single study that synthesized data from 783 cases to
determine the relationship between heat-humidity conditions and mortality drawn largely from observations in temperate climates.

IPCC AR6 SYR Figure SPM.3b
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Examples of impacts without additional adaptation

Food production
impacts

v

c1) Maize yield* 1.6 - 2.4°C 3.3-4.8°C 3.9-6.0°C
Changes (%) in yield

“Projected regional impacts reflect biophysical responses to changing temperature, precipitation, solar radiation, humidity, wind, and CO,
enhancement of growth and water retention in currently cultivated areas. Models assume that irrigated areas are not water-limited.
Models do not represent pests, diseases, future agro-technological changes and some extreme climate responses.

g

c2) Fisheries yield®
Changes (%) in
maximum catch
potential

Areas with little or no
production, or not assessed

~7/  Areas with model disagreement

0.9 - 2.0°C 3. 4 5. 2°C
SProjected regional impacts reflect fisheries and marine ecosystem responses to ocean physical and biogeochemical conditions such as
temperature, oxygen level and net primary production. Models do not represent changes in fishing activities and some extreme climatic
conditions. Projected changes in thea Arctic regions have low confidence due to uncertainties associated with modelling multiple interacting
drivers and ecosystem responses.

IPCC AR6 SYR Figure SPM.3c
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Our Future

Losses and damages are part
of our future, disproportionately
affecting the most vulnerable
ecosystems and people.

BUT actions taken now will
make a difference.
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Reaching limits

A Adaptation options more constrained and less
effective with every increment of warming

A Adaptation limits
2 A Ecosystem based adaptation
A Water management

A Insufficient freshwater for people to _
continue living on islands and mountains

Alrreversible changes
A Species extinctions

A Loss of biodiversity and ecosystems (including
warm-water corals, coastal wetlands, rainforests,
polar and mountain ecosystems)

ADangerous feedbacks in climate system e.g.
thawing of permafrost

2 AUnavoidable sea level rise i but can limit
= further acceleration

#> ASevere infrastructure damage/impacts in low-
& lying coastal settlements
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Our Futur e

Questions of equity and
climate justice arise as
vulnerable people who
have contributed least to
climate change are being
disproportionately
adversely affected.
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World Bank sounds alarm on ‘historical Need for climate justice
reversal’ of development for poorest nations
PUBLISHED: MON, 15 APR 2024 11:16:14 GMT p po AAImOSt h a I f t h e W O r | W&S
s - ' in regions that are highly vulnerable to

e =1 e climate change i 3.3-3.6 billion.

ABetween 2010-2020, deaths from floods,
droughts and storms were 15 times
higher in highly vulnerable regions, cf to
the most resilient regions.

AExposure to climate hazards is increasing
globally due to growing inequality,
urbanisation and other trends including
migration.

Photo: Marco Dormino UN Photo_CC BY-NC-ND 2,0
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Need f or cl i mat e

AThose people who rely on the land or
sea to make a living are particularly
vulnerable.

AWithout strong climate action, losses
and damages will continue to
disproportionately affect the most
vulnerable populations, especially
those in Africa, Asia, least developed
countries, Central and South
America, small islands and the
Arctic .
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Global Warming of 1.5°C

AnICCSpeuIRp on the i pctfglblanmgflsc
above pre-industrial levels a d related global greenhouse gas p

thways,
in the co extf gthening the global response to the threat fI te change,

sustainable development, and efforts to eradicate poveny

Our Future

In 2018, IPCC highlighted
the unprecedented scale of
the challenge required to

keep global warming to
1.5°C.

That challenge has become
even greater.

ipcc
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o Action on adaptation istill inadequate  #0's
Running on empty There_ IS evide_nce of imprqving gd.apt.ati.on
The word e gearingup forchimate planning and implementatiorut it is limited.
get there

The Glasgow Climate Pact goal of doubling 20:
adaptation finance flows by 2025 to
m approximately US$40 billionill be missedf
@57 current trends continue.

The new collective quantified goal for climate
finance (NCQG) issufficient to meet

RSOSt 2LIAY 3 O2 dzy (i NheedsQ
in 2035.

Adaptation Gap Report 2025
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Note: In constant 2023 prices. Domestic and private finance flows are ex

Adaptation financing
needs (NDCs/NAPS)
(US8365 billion/year  podelled costs
up to 2035) of adaptation
350 (US$310 billion/year
by 2035)

Adaptation finance gap using
finance needs as a reference

Adaptation finance gap using
modelled costs as a reference

« Delivery of MDB target for adaptation
(US$49 billion/year by 2030)
| # Achieving the Glasgow Pact of doubling adaptation finance
T— | (US$40 billion by 2025)

L Additional mobilized private finance (US$4 billion)
Current international public adaptation finance

Finance Modelled Finance
needs costs flows

(Us$26 billion in 2023)

xcluded.

Updates the cost of adaptation finance
needed in developing countriestS$310
billion per year in 203%ased on modelled
costs.

Extrapolated needs expressed in Nationall
Determined Contributions and National
Adaptation Plans, thigses to US$365 billior
a year.

International public adaptation finance flow
to developing countries were US$26 billion
2023:down from US$28 billiorihe previous
year.

This makes adaptation financing needs in
developing countried2-14 times as much a
current flows.
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Net zero CO, and net zero GHG emissions can be achieved thr strong reductions across all sectors
) Net global greenhouse
% gas (GHG) emissions
BRI
H Implemented policies |~} Ersies waming o535, wieh
) 9 onfidence)
' Nationally Determined
! Contributions (NDCs)

e s Limiti ng warm | ng to 1.5°C

Limit warming to 2°C (>67%)

o 1 1
Limit warming to 1.5°C (>50%)
with no or limited overshoot
S = Past emissions (20002015} ,
i L] L]

0 —net zero) i T Model range for 2015 emissions

. Past GHG emissions and uncertainty for ‘ ‘ a I l I I I l I I l ‘ I a ‘

2015 and 2019 (dot indicates the median)

-20
2000 2020 2040

EEm reductions in greenhouse

CO,, compared to 2019
6

[ [
lllustrative Mitigation
e asS emissions
theso are different n
chieve
0C0;

waye to a
n

igatons of CO,-equivalent emissions (GtCO,-eqfyn)

0 ——{net zero:
-20
2000 2020 2040 2060

¢) Global methane (CH,) emissions Non-CO; emissions

/I % Transport, industry and buildings
W7 Energy supply (including electricity)
07 Land-use change and forestry

400

net zero)
2020 2040 2060 2080

d) Net zero CO, will be reached
before net zero GHG emissions
2°C
15°C 1co.

mYMe‘a: of net zetoielrlzlssions e e . SYR F | g ure S P M . 5




Accordingo WMO GREENHOUSE ‘Q
GAS BULLETIN 21: ’

A Atmospheric CQcontinued to increase in
2024, with no sign of slowing down423.9

ppm.

o
—
A
w
o

A From 2023 to 202#creased by 3.5 ppm,
the largest oneyear increase since modern
measurements began in 1957.
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A Driven by continued fossil G@missions,

- . . 1985 1990 1995 2000 2005 2010 2015 2020 2025
enhanced fire emissions and reduced Year
terrestrial/ocean sinks in 2024, which could
signal a climate feedback.




Natural sequestration of carbon | ——— =) G{}}l]‘edian

dioxide is in decline: climate
change will accelerate

World USpolitics UK Climatecrisis Middle East Ukraine Environment Science Global development Football Tech Business Obituaries
Australian climate and

. mateand - Ayjstralian tropical rainforest trees
environment in focus 2 i 5
areenhousegasemissions  SWitch in world first from carbon sink to

James C. Curran and recent 10years, up to the CO, atmospheric  2008. The previous analysis in Curran and

maximum in 2024. In summary, and as Curran (2016a) suggested a peak in 2006. . .
Samuel A. Curran shown in Figure 1, a quadratic regression In more detail, Figure 2 exhibits a positive emlsslons Source
Uddingston, UK is fitted through the time series maxima gradient in the early years, around 1960, of

(for which y=0.0132x"+0.7485x+316.94  +0.05ppm per year, meaning that sequestra-
with R?=0.9994) and minima (for which tion was increasing in its annual CO, uptake

Researchers say carbon emissions change in Queensland
tropical rainforests may have global climate implications

Sign up for climate and environment editor Adam

% Morton's free Clear Air newsletter here
= 7.4 T Follow our Australia news live blog for latest updates
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Figure 2. Magnitude of the intra-annual drop in CO, (i.e. parameter d in Figure 1) derived from the
difference between the upper and lower regression curves shown in Figure 1. For the regression
equation, X is the year number since the start of the Mauna Loa record in 1957. So, x=68 in 2024.

x Nearly 50 years of data collected from tropical fol 0ss Queensland has revealed the
environment's crucial carbon sink could be under threat. Photograph: Ben Blanche/AMCS







