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How do we know climate changeis happening? The famous hockey stick
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As powerful as the warming
0.5

signal was around 2000, it has
only intensified in the two
decades since
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Departures in temperature (°C)
from the 1961-1990 average

Please note, this
is not against the
pre-industrial

L Data from thermometers (red) and from tree rings, _
X corals, ice cores and historical records (blue).
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Source:Nature
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...A more recent view shows even more warming

1 0 HOTTEST GLO BAL YEARS 2023 isan EINinoyearand is
ON RECORD Iikelytosmash\r/ecords
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What is driving climate change?

420 +
410 +
400
il In the past 30 years we've
emitted more than 50% of the
= 390 CO2 humanity has put into the
§ atmosphere

The oscillations are from the
360 - Northern Hemisphere having much
more land and by extension plant
matter. In Northern Spring and
Summer, plants take up CO2 in their
leaves, and in the Fall and Winter
that CO2 is released back as the
leaves fall
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How do we know it’s us?

If the sun had gotten Human fingerprints

Ceewer . are all over our cl|mate

atmosphere Euou
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We can tell that CO2 is
from fossil fuel sources

’ More fossil fuel RL . © sinceit has a different

*
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carbon in prevalence of carbon’s
’ ’ ' Oxygen is combining radioactive isotope
. with carbon
Source: Skeptical Science (combustion) to form unepfiorg | 5
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Where does our latest understanding of climatecomefrom? IPCC AR 6

ipcC

INTERGOVERNMENTAL PANEL on ClimaTe change

CLIMATE CHANGE 2023
Synthesis Report

Summary for Policymakers

A Report of the Intergovernmental Panel on Climate Change
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Source:|IPCC

The IPCCsummary
needs to be agreed by
all stakeholders

Working
Group|

The Physlical
Science Basis

Working
Groupll Group 1l

Climate Change Mitigation
Impacts, of
Adaptation and Climate Change
Vulnerability

Authors, Contributors, Reviewers

programme initiative

The IPCC does not “create”
models or scenarios,
research institutions submit
models and scenarios to the
IPCC. Thus, thereis not an
“IPCC scenario”

Task Force
on
National
Greenhouse
Gas
Inventories
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Modelers think in terms of RCPs
when calibrating their models
What does the latest IPCC report say about future climate change? WG 1 rather than temperatures.
Temperatures are an outcome
or an approximation. For
example, RCP2.6 is typically
associated with warming of

Few now believe the
high emissions required

(a) Effective Radiative Forcing toreach RCP8.5 are (b) Surface Air Temperature Change around 2 Cby 2100. Also, all
likely Scenario temperatures and RCPs are
= = rcp26 ]
B referring to 2100.
10{ Scenario - — rcp85
- — rcp26 601 55p126
- — rcp45 5.5- s5p245
- — rcpds —— s5p585
81 — sspl26 5.01 Scenario family
—— 55p245 - — RCPs
—— s5p585 4.51 —— s5Ps
o Scenario family Quantiles
E - — RCPs 4.0 5th - 95th
=< 6{— s5SPs — 50th

Quantiles
5th - 95th
—— 50th

°C

} = | E=——— I
1026 ssp119 |

sspl26 sspll9

45
o0 opao s
rcp8s s5p585 TCIB:‘: sspg;(s)
rcp ssp!
2000 2020 2040 2060 2080 2100 2081-2100 mean 2000 2020 2040 2080 2100 2081-2100 mean
Radiative forcings are the extra energy SSPsare share.d >OCIOECONOMIC
added to the climate systemin W/m?2 pathways, narratives used within the
so RCP2.6 (Representative scenarios. For example SSP1 involves
Source: Concentration Pathway) means international commltments to green _
e energy and climate goals, SSP5 unepfi.org | 7

additional energy of 2.6 W/m?2
prioritizes fossil fuels.




"“' ~ W
U N &)
A\A/

environment | finance
programme initiative

What does the latest IPCC report say about climateimpacts? WG 2

Adverse impacts from human-caused

climate change will continue to intensify Displacement can be both

internal to a country or
a) Observed widespread and substantial impacts and

- : international
related losses and damages attributed to climate change
Water availability and food production Health and well-being
Key : :
o g e e e @ Observed increase in climate impacts What is notable is the extent of
. e . e e PYYs PrYs | eee to human systems and ecosystems adverse ImpaCtS a|ready belng

Physical Agriculture/ Alnlmal aEd Flslgerlesd Igfectlous IHeat, I\rfenlt‘?ll Displacement assessed at global level

water crop ivestoc yields an iseases malnutrition ealt i
availability production health and aquaculture fand halzlr? . Adverse impacts experlenced gIOba”y due to

roductivi roduction rom wildfire 8
P e . Adverse and positive impacts Cllmate Change- These are nOt
Cities, settlements and infrastructure Biodiversity and ecosystems . ﬁ!,"gﬁ}ﬁ;ﬁ"a"s’ig‘sgﬁ},ae“n%ejﬁﬁfj;‘c’fﬂ'irection future forecasts, but current
C% crises.
2 Confidence in attribution
Exll e YT oo oo YT eoe to climate change
Inlan Flood/storm Damages Damages A . . )

flooding and induced to infra- to key e?:gsssttéﬁls g;%ssr;,‘sl\t'gﬁ; ecoosiles?enms === High or very high confidence

aésociated damages in structure econtumu: Includ h - . crucr ee Medium confidence

1 sectors ncludes changes in ecosystem structure, N y
R Bl e species ranges and seasonal timing Low confidence

b) Impacts are driven by changes in multiple physical climate

conditions, which are increasingly attributed to human influence As time goes on, the impacts
’

of climate change on natural
systems is likely to become

o~ P

s N Ed = o B more apparent
Upper
ocean

Attribution of observed physical climate changes to human influence:
Medium confidence Likely Very likely Virtually certain

Increase in  Increase Increase in Increase Glacier Global sea Increase
agricultural in fire compound in heavy retreat level rise _ocean_ in hot
& ecological weather flooding precip- acidification extremes
drought itation
Source: |IPCC
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We face an ambition gap

What does the latest IPCC report say about climate mitigation? WG 3 between commitments and our

Paris goals.

b. Met global C0; emissions

[ ANclimate categaries — Pestemissions (2000-2015)
—1 Model range for 2015 emissions

{wery likely range)
. r-—+—-1 Past GHG emissions and uncertainty
Implementad policies and 2030 pledges  ——— CurPal (C7) for 2015 and 2019 {dot indicates the median)

very likely range) —— ModAct [T}

2019 lewal
Limit warming to 2°C {=67%) {C3) —= IMP-G5{C3) Fescentile of 2100 emission fevel

{very likey range) —w— IMP-Heg ((Z) $

Limit warming to 1.5°C {50%) —= IMPAD (C1) Median
with no or limited overshoot {C1) -—w—- |MP-Ren (C1) gE
{very likely range) - - [MP_SP (C1)

Net-zero by 2050 really refers to
CO2. This is because CO2 is
w0 wm  wme | ' ' : : : : ' long-lived in the atmosphere.
' Other GHGs need to be reduced
«. et global CH, emissions sharply by 2050 however.

" Methane (CH4) is typically short-
lived in the atmosphere, but is a
potent GHG. Efforts to reduce
CH4 emissions now can play an
important rolein limiting
dangerous temperature rise unepfi.org | 9

Source:|IPCC



UN

environment | f >
programme initiative

How do we think of climate impacts from a risk perspective?

A small shift in the average can hide dramatic changes at the extremes.

Northern Hemisphere summer-temperature shift
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Frequency of
local-temperature
anomalies,
Number of
observations,

thousands Unusually hot summers
(=2 standard-deviation
anomalies) in 2015 occur
at 15% of land surface,
compared with 0.2%6
""" prior to 1980

20

| Extremely hot
| summers (3 standard-
l

deviation anomalies) in

2015 occur at 0.5% of Extreme events or acute risks
land surface, compared

||“l"l'4h- """ with 0% prior to 1980 such as storm-driven flooding or
-4 -3 -2 -1 0 1 2 3 4 a heatwave can be thought of as

Average summer temperature, the tail of the distribution

standard deviations

Chronic or incremental risks
such as average temperatures or

sea levels can be understood as

Source: McKinsey shifts in the mean of a unepfi.org | 10
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What uncertainties exist in our understanding of climate change?

Clouds present a big uncertainty in
our estimates as low clouds reflect
sunlight (cooling), while high clouds
trap outgoing radiation (warming).

Human choices represent perhaps
the biggest uncertainty in efforts to
model the future climate. What
mitigation efforts will we try?

Aerosols have a cooling
effect that in the late
20t century masked
some GHG-induced
warming. Reducing

these harmful chemicals
may cause a modest

spikein global
temperatures.

Source: ResearchGate

unepfi.org | 11
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Tipping points represent
discontinuities in the climate system,
where that system shifts from one

What are climatetipping points? _ statetoanother. They can be

irreversible on human timescales.

; = === The last time Earth was as warm as
~ COLLAPSE = =N 2 : it was today, Greenland lacked an ice
\ = ICE SHEET BARENTS a COLLAPSE : sheet. Has this tippi int alread
e SaNS T . . is tipping point already
i FORESTA 4 (o R o~ SEA ICEETE SR, ALl = been reached? It is estimated that

NORTHERN EXPANSION 3 B8 T8 = ABRUPTLOSS 3
ool LABRADOR’SEA/ . AT Greenland’s ice sheet melting would

: PERMAFROST SUBPOLAR GYRE | gt 4% &, __»SOUTHERN DIEBACK - _,: & raise sea levels by 7 meters. A key
- ABRUPT THAW: COLLAPSE ) iSog . Pagee s unknown is how long that melting
- A ’ . ’ e ;. would take.

_ ATLANTIC MERIDIONAL
- OVERTURNING CIRCULATION . <> ,

COLLAPSE 'SAHEL /
WEST AFRICAN MONSOON

GREENING & LOW-LATITUDE CORAL REEFS
DIE-OFF

Tipping points are mostly about <> A
dangerous positive feedback loops. \AMAZON
For example, cutting down parts of RAINFOREST -

the Amazon reduces the moisturein DIEBACK
the atmosphere, making it harder O

for pther par'ss ofthe .ra_mforest to MOUNTAIN GLACIERS
survive, resulting in a vicious cycle of LOSS

dieback. B
EAST ANTARCTIC
WEST ANTARCTIC . . EASTANTARCTIC  g;gGLACIAL BASINS

ICE SHEET =S g B ICESHEETwawc .. LCOLLAPSE.
SNSE: COLLAPSE 3N L s COLLAPSE = gk~

GLOBAL WARMING THRESHOLDS . 5
<2°C 92-4°C A >4°C unepfi.org |



If you have any questions about this content or questions on climate

and environmental risks, please do not hesitate to reach out!
]

Thank you!

David Carlin
Head of Risk, UNEP FI
Founder, Cambium Global Solutions
David Carlin@un.org
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