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GWL above pre-industrial

Time Exceedance

Risk/impact

- Very high
—

Moderate

Undetectable

e
.

 Uncertainty in risk assessment increases over time during the decline and stabilization period

CO2 removal impacts
and trade-offs

Irreversible impacts such as
species extinctions and

transformations of ecosystems

'

Risks arrive fast but
decrease slowly

Hysteresis — the
journey during the
cooling phase might not
be the same as during
the warming phase

Source: 2026 UNEP Overshoot report
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Further
cooling might
be needed to
fully reverse
impacts/risks




Signs of Accelerated Warming

Annual global mean temperature anomalies (°C)
relative to 1850-1900 average
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Scenarios for Future Global Mean Sea Surface Temperature
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- |inear Fit with Extrapolation

(2019-2023) OBSERVATIONS

+0.27K/decade /

+0.13K/decade
(1989-2019) MODEL-BASED

| | | I | l
1990 2000 2010 2020 2030 2040

21.75

ARSIY

PAWAS

21.00

20.75

20.50

20.25

20.00

Merchant, C. J., Allan, R. P., & Embury, O. (2025). Quantifying the acceleration of multidecadal global sea surface warming driven by

Earth’s energy imbalance. Environmental Research Letters, 20(2), 024037. https://doi.org/10.1088/1748-9326/adaa8a
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Earth resilience...
...requires that on aggregate the Earth system remains

dominated by negative feedbacks, and that forcing does not
(on the long term) exceed Earth system feedbacks. Tipping
the Earth system from a net-negative to a net-positive
feedback regime would push Earth away its the Holocene

Inter-glacial quasi-equilibrium.

tipping points, thresholds,
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Holocene
our
Corridor of Life

_—— =l s == O

SSSSSSSSSS



Global surface temperature relative to 1850-1900 (°C)

THE HOLOCENE

N
|

. / —

-2 -
-4 -
Kaufman et al., 2020
Osmanetal., 2021
-6 —
| | |
12K 8K 4K 1900

2100
Years before 2000 CE

1.3°Cin 2025

IPCC, Gulev et al., 2021
UNEP, 2024

3.1°Cby 2100 .

- -6

| | |
1900 1950 2000

Year (CE)

|
2050 2100

Adapted from Kaufman & McKay, 2022, and Ripple et al. 2025 - PIK Potsdam / GLOBAIA

Global surface temperature relative to 1850-1900 (°C)



Global surface temperature relative to 1850-1900 (°C)
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Humanity's Journey on Earth

Global Temperature Anomalies Under Different Emission Pathways and Climate Sensitivities
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Tipping Points are hard-wired
into the Earth system
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CURRENTLY
IN DANGER ZONE

DANGER ZONE
WITHIN THE
PARIS AGREEMENT RANGE

he risk of climate tipping points is rising rapidly as the world heats up

EI.3°C Current level of warming

i
|

T o —
1.5-2.0°C Paris agreement targeE]

Greenland Ice Sheet collapse
West Antarctic Ice Sheet collapse
Tropical Coral Reef die-off
Northern Permafrost abrupt thaw
Labrador Sea Current collapse
Barents Sea Ice loss

Mountain Glaciers loss

Atlantic Current collapse
Northern Forests dieback - South
Northern Forests expansion « North
West African Monsoon shift

East Antarctic Glacier collapse
Amazon Rainforest dieback
Northern Permafrost collapse
Arctic winter Sea Ice collapse

East Antarctic ice sheet collapse

0°C 1C 2°C

4°C

Source: Armstrong McKay et al, Science, 2022.
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Earth Energy Imbalance (EEI)

Planetary Health Check 2025

A Scilentific Assessment of the State of the Planet
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THE PLANETARY BOUNDARIES

Nine pillars of Earth's stability, resilience, and habitability

SAFE OPERATING SPACE INCREASING RISKS DANGER ZONE [ HIGH RISKS
| I l

@ Stratospheric Ozone Depletion - 0, Concentration
& 0 |

Modification of Biogeochemical Flows - Mined Agricultural P - Agricultural N Fixation

o» *»

v
_\




Health Check 2026



Is Earth showing first signs of
losing resilience?

[Shifts in human forcing and potential changes
in Earth feedbacks]
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Anthropocene pressures threaten Earth Resilience

EARTH HEAT INVENTORY : 15
¢ 0.782 02048 200 Wi Balance of Sources and Sinks
CO, Flux [GtC yr]
10 B N
| Fossil emissions
5 | Includes carbonisation sink

Land-use
0 change emissions
Ocean sink
i Land sink
_‘|0 I
15 7 i i | |
1950 2000 2025

2006-2020 (1971-2020) 1850 1900

(von Schukmann et al., 2024)

* Friedlingstein, P., O’Sullivan, M., Jones, M. W., Andrew, R. M., Bakker, D. C. E., Hauck, J., Landschitzer, P., Le Quéré, C., Luijkx, I. T., Peters, G. P.,
Peters, W., Pongratz, J., Schwingshackl, C., Sitch, S., Canadell, J. G., Ciais, P., Jackson, R. B., Alin, S. R., Anthoni, P., ... Zheng, B. (2023).
Global Carbon Budget 2023. Earth System Science Data, 15(12), 5301-5369.

* Ke, P, Ciais, P., Sitch, S., Li, W., Bastos, A., Liu, Z., Xu, Y., Gui, X., Bian, J., Goll, D. S., Xi, Y., Li, W., O’Sullivan, M., de Souza, J. G., Friedlingstein, P., &
Chevallier, F. (2024). Low latency carbon budget analysis reveals a large decline of the land carbon sink in 2023. National Science Review.



IPBES: Four key takeaways on how
nature loss threatens the global economy

) NATURE’S CONTRIBUTIONS
TO PEOPLE

SUMMARY FOR POLICYMAKERS

ipbes

1. Businesses both depend on, and harm,

nature

2. Current practices ‘do not support’ efforts

to halt and reverse biodiversity loss

3. Businesses can act now to address their

Impacts on nature

4. Government policies can drive a ‘just

and sustainable future’ for nature and
people

Source: IPBES Business and Biodiversity Report (2026)
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Global Goal for Nature: Nature Positive by 2030
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Weak and Strong Sustainability

Goods and '
Human services, Income Producea BIOSphere,
econosphere &

Capital /‘\Capital
: M sociophere deeply

/ s
® e 8I0sPHERE A . embedded

= = — —g

Food, health Pollution
and coastal and waste
L and-use protection Natural resources
ST and regulating
pollution | TE _
. services such as
and waste o _
water quality

-t
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“' * Biosphere,

.
TS econosphere &
Natural sociophere loosely
Capital interlinked

Source: The Economics of Biodiversity: The Dasgupta Review 2021
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Transformation Pathways
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REMAINING CARBON BUDGET
1.5°C (50% likelihood)

130 GtCO,

About 5 years at current emission rate

CONSUMED
2,660 GtCO,

Source: Forster et al. (2025)



We can emit just

130 Gt CO,

before exhausting the
Remaining Carbon Budget for 1.5°C
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New evidence on the highest possible ambition
to deliver the Paris Agreement

eeeeeeeeeeee

Global emissions start higher, fall faster, catch up with
AR6 by the late 2030s, and reach net zero earlier

Global GHG emissions

----

—
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2019-2030
2019-2035 29% 49%
2019-2050 85% 925%

Slide prepared by Bill Hare, 17 Oct 2025 for UN SG COP30 briefing




Fossil fuel production must fall rapidly towards zero,
and wind and solar dominate the system

Effective phaseout™ of:
* 2040s for coal
* 2050s for gas
* 2060s for oil

Complete phaseout in the second half of the oS 400 -
century ?
Without a fossil phaseout, limited CDR E
deployment will have to be used to offset E: .
continued fossil fuel demand L.
Electricity demand more than triples by 2050, 0

driving electrification in all sectors

Total renewable capacity triples by 2030, 6x
by 2035, 15x by 2050 (relative to 2022 levels)

Global fossil fuel production

B Primary Energy|Gas
Primary Energy|Qil

B Primary Energy|Coal | F

2040 2060 2080 2100

Slide prepared by Bill Hare, 17 Oct 2025 for UN SG COP30 briefing

Global electricity mix
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Global tempera
substantially be

Peak warming limited to 1.7°C, 2100 temperature of
i 1 g 78

This does not account for updates to climate system
that could push warming even higher

Overshooting 1.5°C for ~40 years vs ~30 years in Cla

Table compares temperature outcomes to the IPCC ARé6

C1a scenarios

C)

Warming above pre-industrial levels (°
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e
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ures peak at ~1./7°C but fall
ow 1.5°C pre-2100

Global average temperatures

Median [C1a]
Interquartile Range [C1a)

90th percentile range [C1a]
New CA/PIK scenario

Variable AR6 New
scenarios scenario

Peak median 1.58°C 1.69°C

temperature

2100 median 1.22°C 1.20°C

temperature

1.0 4

0.9 T T T
2020 2040 2060
Year

Slide prepared by Bill Hare, 17 Oct 2025 for UN SG COP30 briefing
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Exponential
Change

Positive

Hockeysticks
as we speak

IPCC AR6 WG Il

The unit costs of some forms of renewable energy and of batteries for passenger EVs have fallen,
and their use continues to rise.

Cewt (LS E0AMW I

Achipton (GW)

Photowoltaics (FY) Dnshore wind

Mariat cost
Aoootion (note different scales)

Cifshore wind

- ARS (2000}

Fossil fusal oost (20200

Concentrating
solar power (C5P)

T tals =idr - =
d I.III-I |.I d I.I I |.I d |.|.".I

L5 03 02 W]

o
o
-

—_—
o
[
=
==
-
fr—
-
-
1
-
—

i I I_- Il.' :I

Adaptian (milliar

1600

Batteries for passenger
electnic wehicles (EVs)




Santa Marta: Key outcomes from first summit on
‘transitioning away’ from fossil fuels

* establishment of a “coordination group to ensure continuity
towards the second and subsequent conferences”

* delivering the findings of Santa Marta conference to the COP30
presidency, currently preparing a global fossil-fuel roadmap to
present at COP31 in November.

« establishment of three “workstreams” on issues to bring
forward to the second summit:

1. develop national and regional roadmaps away from fossil
fuels,

2. change the financial system to better facilitate the
transition away from fossil fuels,

3. address fossil-fuel-intensive trade, with the aim of
“advancing progress towards a fossil fuel-free trade
system”

* Tuvalu and Ireland will co-host a second transitioning away
from fossil fuels conference in 2027.

Source: carbonbrief.org/ (05 May 2026)
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