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Why the IPCC ?
Established by WMO and UNEP in 1988

to provide policy-makers
with an objective source of
information about

e causes of climate change,

e potential environmental
and socio-economic
impacts,

e possible response options
(adaptation & mitigation).

WMO=World Meteorological Organizatior

UNEP= United Nations Environment
Programme
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What is happening in the
climate system?

Y,
What are the risks?

.
What can be done?
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Key messages from IPCC ARS

- Human influence on the climate system is clear

- Continued emissions of greenhouse gases will
increase the likelihood of severe, pervasive and
irreversible impacts for people and ecosystems

- While climate change is a threat to sustainable
development, there are many opportunities to
integrate mitigation, adaptation, and the pursuit
of other societal objectives

- Humanity has the means to limit climate
change and build a more sustainable and
resilient future
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Each of the last three decades has been successively warmer
at the Earth’s surface than any preceding decade since 1850.

In the Northern Hemisphere, 1983-2012 was likely the warmest
30-year period of the last 1400 years (medium confidence).

(IPCC 2013, Fig. SPM.1a)



Since 1950, extreme hot days and heavy
precipitation have become more common

There is evidence that anthropogenic influences, including increasing atmospheric
greenhouse gas concentrations, have changed these extremes



Plateau Glacier (1961)
(Alaska)

http://www.weather.com/news/science/environment/alaskas-glaciers-capturing-earth-
changing-our-eyes-20131125?cm_ven=Email&cm_cat=ENVIRONMENT _us_share



Plateau Glacier (2003)
(Alaska)

http://www.weather.com/news/science/environment/alaskas-glaciers-capturing-earth-
changing-our-eyes-20131125?cm_ven=Email&cm_cat=ENVIRONMENT _us_share



Change in average sea-level change
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Atmospheric concentrations of CO,
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1000 years before present (Lithi et al. 2008, NOAA)

The concentrations of CO, have increased to levels

unprecedented in at least the last 800,000 years. y




Carbon cycle: unperturbed fluxes

partie I partie II Atmosphere 280 ppmv (1ppmv = 2.2 GtC)
pre -ind : 597 GtC

pame 111 partie IV
Physical, 70.5
_ Chemical, and
photosynthesis Biological
119.5 processes
120
respiration 70

; };;Combush p Foss:tes
_..(chaxbnn pétrole, gaz natureL
| 3700 -

Units: GtC (bllllons tons of carbon) or GtC/year (multlply by 3.7 to get GtCOz)
vanyp@climate.be



Carbon cycle: perturbed by human activities
(numbers for the decade 1990-1999s, based on IPCC AR4)
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RCP Scenarios: Atmospheric CO> concentration

2000 2050 2100 2130 2200 22350 2300
d

AR5, chapter 12. WGI- Adopted version / subject to final copyedit



Global average surface temperature change
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Only the lowest (RCP2.6) scenario maintains
the global surface temperature increase above
the pre-industrial level to less than 2°C with at

least 66% probability

(IPCC 2013, Fig. SPM.7a)



18-20000 years ago (Last Glacial Maximum)

With permission from Dr. S. Joussaume, in « Climat d’hier a demain », CNRS éditions.
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Today, with +4-5°C globally

With permission from Dr. S. Joussaume, in « Climat d’hier a demain », CNRS éditions.




Maps of temperature changes in 2081-
2100 with respect to 1986-2005 In the
RCP8.5 scenario
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IPCC, WGI, Annex I: Atlas of Global and Regional Climate Projections Supplementary Material RCP8.5



North Europe - Map of precipitation
changes in 2081-2100 with respect to
1986—-2005 in the RCP8.5 scenario (annual)
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Global mean sea level rise  (Ref: 1986-2005)
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Effets sur le Delta du Nil, ou vivent plus de 10
millions de personnes a moins d’1 m d’altitude

Mediterranean Sea

1m(3.3#.) .;s‘ea-level rise

(Time 2001)



Impacts are already underway

 Tropicsto the poles

« Onall continents and in the ocean

« Affecting rich and poor countries (but the
poor are more vulnerable everywhere)
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Risk = Hazard x Vulnerability x Exposure
(Katrina flood victim)
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AP Photo - Lisa Krantz (http://lisakrantz.com/hurricane-katrina/zspbnlk4cn17phidupe4f9x5t1mzdr)




Potential Impacts of Climate Change

AR5 WGII SPM
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Regional key risks and risk reduction
through adaptation: Africa

permafrost drought

Representative key risks for each region for
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Global mean temperature change

{C relative to 1986-2005)

{"C relative to 1850-1900, as an
appraximation of preindustrial levels)

Global mean temperature change

111

1950 2000 2050

Observed

RCP8.5 (a high-emission scenario)

Overlap

RCP2.6 (a low-emission mitigation scenario)
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Level of additional risk due to climate change
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Cumulative total anthropogenic CO; emissions from 1870 (GtCO;)
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Limiting climate change will require substantial and
sustained reductions of greenhouse gas emissions.
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The window for action is rapidly closing

65% of the carbon budget compatible with a 2°C goal is already used
NB: this is with a probability greater than 66% to stay below 2°C

Amount
Remaining:

1000

GtCO,

Total Carbon
Budget:

2900

GtCO,

NB: Emissions in 2011: 38 GtCO2/yr AR5 WGI SPM

IPCC AR5 Synthesis Report INTERGOVERNMENTAL PANEL ON ClimaTe chanée wMo UNEP



Mitigation Measures

More efficient use of energy

Greater use of low-carbon and no-carbon energy

- Many of these technologies exist today
- But worldwide investment'in research in support of GHG mitigation
is small...

Improved carbon sinks

- Reduced deforestation and improved forest management
and planting of new forests

- Bio-energy with carbon capture and storage

Lifestyle and behavioural changes

AR5 WGIII SPM
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Paris Agreement

* Article 2:

+ (...) to strengthen the global response to the threat of climate
change, in the context of sustainable development and efforts
to eradicate poverty, including by:

» Holding the increase in the global average temperature to
well below 2 °C above pre-industrial levels and to pursue

efforts to limit the temperature increase to 1.5 °C above pre-

industrial levels, recognizing that this would significantly
reduce the risks and impacts of climate change;

» Increasing the ability to adapt (...) and foster climate
resilience and low greenhouse gas emissions development, in
a manner that does not threaten food production;

» Making finance flows consistent with a pathway towards low
greenhouse gas emissions and climate-resilient development



Paris Agreement
-

* Article 4:

+ 1.(...) Parties aim to reach global peaking of greenhouse gas
emissions as soon as possible, recognizing that peaking will
take longer for developing country Parties,

+ and to undertake rapid reductions thereafter in accordance
with best available science,

+ so as to achieve a balance between anthropogenic
emissions by sources and removals by sinks of

greenhouse gases in the second half of this century, on

the basis of equity, and in the context of sustainable development
and efforts to eradicate poverty

+ 3. Each Party’s successive nationally determined contribution
will represent a progression(...)



Paris Agreement
-

* Article 4 (cont.):

+ 4. Developed country Parties should continue taking the lead by
undertaking economy-wide absolute emission reduction targets.

+ Developing country Parties should continue enhancing their
mitigation efforts, and are encouraged to move over time
towards economy-wide emission reduction or limitation targets
in the light of different national circumstances.

+ Each Party shall communicate a nationally determined
contribution every five years

+ Parties shall take into consideration in the implementation of
this Agreement the concerns of Parties with economies most
affected by the impacts of response measures, particularly
developing country Parties.



INDCs: UNFCCC'’s anthesis Regort

emissions growth
—< ¥ 23% \without INDCs

11% With INDCs
(blue = uncertainty)

INDC= Intended
Nationally-Determined
Contributions

1990 2010 2030

* Slow down of emissions growth due to INDCs:

+ With the INDCs, emissions are expected to equal
~54% by 2025 and 75% by 2050 of the « carbon budget » since

2011 that would be consistent with 66% chances of < 2°C

Source : UNFCCC, october 2015
http://unfccc.int/focus/indc_portal/items/9240.php



Intended Nationallx Determined Contributionsmmcﬁ)

Annual Global Total Greenhouse Gas
Emissions (GtCO,e)

* UN emissions gap report
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 Mitigation requires major
technological and institutional
changes including the upscaling
of low- and zero carbon energy
(quadrupling from 2010 to 2050
for the scenario limiting warming
below 2°C)



Substantial reductions in emissions
would require large changes in
investment patterns e.g., from 2010
to 2029, in billions US dollars/year:

(mean numbers rounded, IPCC AR5 WGIII Fig SPM 9)

energy efficiency: +330
renewables: + 90
power plants w/ CCS: + 40
nuclear: + 40

power plants w/o CCS: - 60
fossil fuel extraction: -120



The Choices Humanity Makes Will Create Different
Outcomes (and affect prospects for effective adaptation

Without additional
mitigation

39

Change in average surface temperature (1986—2005 to 2081-2100)

AR5 WGI SPM
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Publié chez De Boeck
Supérieur,
octobre 2015

Jean-Pascal
van Ypersele

Une vie au coeur
des turbulences
climatiques

Entretien avec Thierry Libaert,
avec le concours de Philippe Lamotte

Préface de Yann Arthus-Bertrand
Postface de Brice Lalonde
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Useful links:

www.ipcc.ch  : IPCC (reports and videos)

www.climate.be/vanyp : my slides and other
documents

www.skepticalscience.com: excellent
responses to contrarians arguments

On Twitter: @JPvanYpersele
and @IPCC_CH

Jean-Pascal van Ypersele
(vanyp@climate.be)



