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The Louvre and Musée d’Orsay in
Paris evacuated their vaults (may 2016)
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In Germany, many residents weren’t
prepared for the mass flooding as the rain
pelted down (May 2016)

Matthias Schrader / AP



Only 7% of the Great Barrier Reef has
avoided coral bleaching (May 2016)

NORTHERN SECTOR
| 522 reefs surveyed

~ | 81% severely bleached
<1% not bleached

CENTRAL SECTOR
’ 226 reefs surveyed
/| 33% severely bleached |
/| 10% not bleached |

% SOUTHERN SECTOR |
" / 163 reefs surveyed

l\ 5 1% severely bleached
. - 25% not bleached
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JCU Australia - ARC Centre of Excellence for Coral Reef Studies / Tom Bridge and James Kerry



Arctic Sea Ice Cover (1979-2016)

0.973

Northern Hemisphere Sea Ice Anomaly
Anomaly from 1979-2008 mean
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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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AR5 WGI SPM - Approved version / subject to final copyedit




IPCC reasons for concern / climate change risks
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Regional key risks and potential for risk reduction:
Small Islands

Representative key risks for each region for
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Emissions (-> concentrations) -> temperature -> sea-level

lllustrative example based on 2 scenarios
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Numbers are plausible examples but should not be regarded as up-to-date projections;
Uncertainties are not shown because the intent is to focus on principles and key aspects
Source: adapted from Schaeffer et al., Nature clim. chg. (2012)



Cumulative emissions (budgets)
determine

d

I

oximatel

Global mean temperature change
(°C relative to pre-industrial levels)

lobal warmin

5
4
3 —
="
// S
. 1580-720
2 530-580
observed :
1 2015® .
(& :
observed 2000s
- ' 4 %v : % { |
0 1000 2000 3000 4000 5000 6000 7000 8000

Cumulative anthropogenic CO, emissions from 1870 (GtCO)

Based on IPCC AR5, Synthesis report (2014)



The window for action iIs 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 ARS WGI SPM
IPCC AR5 Synthesis I D C C gll} :j\!,'
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Stabilization of atmospheric concentrations requires moving away
from the baseline — regardless of the mitigation goal
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WGIII Scenarios groups : kex characteristics

Change in CO2eq T
COzeq emissions compared to errrl\perat_ure
Concentrations in 2010 (in %) ¢ 2’1‘33 ' | Likelihood of staying below specific
2100 (COz2eq) | gypcategories : temperature levels (relative to
- median i i
Category label 2050 100 climate 1850-1900 = « pre-industrial »)
(conc. range) sensitivity
< 430 Only a limited number of individual model studies have explored levels below 430 ppm CO2eq
450 ’ i i i i i Likely (66%) to stay below 2°C,
(430 — 480) Total range f2t0-41 1-11810-78 1.5-1.7 < 50% chances to stay below 1.5°C
Iglec,)oovershoot of -52t0 -42 |-107 to -73 1.7-1.9 > 50% chances to stay below 2°C
500 ppm CO2eq
(480 - 530)
Overshoot of -551t0-25 [-114t0-90 1.8-2.0 About 50% chances to stay below 2°C
530 ppm CO2eq
No overshoot of
550 580 ppm COseq -47 to -19 | -81 to -59 2.0-2.2
(530 - 580) Overshoot of Likely (66%) to stay below 3°C,
580 ppm COzeq| ~10107 |-18310-86)  2.1-2.3 < 50% chances to stay below 2°C
(580 — 650) Total range -38to24 |[-134to -50 2.3-2.6

Based WGIII table SPM.1 (incomplete : higher emissions scenarios not shown)



AR5 SYR: Carbon dioxide « budgets »

Cumulative CO, emissions from 1870 in GtCO, :
Net anthropogenic warming ? <1.5°C <2°C E <3°C
Fraction of simulations 66% 50% 33% 66% 50% 33% E ’g
meeting goal ® E ;D>
Complex models, RCP 2250 2250 2550 2900 3000 3300 | 89
scenarios only ¢ [ 0
Simple model, WGIII No data 2300 to 2400 to 2550 to 3150 2900 to 2950to | 5;
scenarios ¢ 2350 2950 3200 3800 |

Cumulative CO, emissions from 2011 in GtCO, :
Complex models, RCP 400 550 850 1000 1300 1500 |
scenarios only ¢ E
Simple model, WGIII No data 550t0 600 | 600to 1150 | 750 to 1400 1150 to 1150 to E
scenarios ¢ 1 ‘ 1400 2050 |

possible? ranges likely to change

implications? at least due to more studies

(Source: AR5 Synthesis report table 2.2)



Emissions in sectors: baselines and « Iikelx <2°C»

Direct CO, emissions by major sectors, and non-CO, emissions, for baseline and mitigation scenarios
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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
oelow 2 °C above pre-industrial levels and to pursue efforts to
imit the temperature increase to 1.5 °C above pre-industrial

evels, 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



Global warming of 1.5°C

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, in the context of
strengthening the global response to the threat of climate change, sustainable
development, and efforts to eradicate poverty

Proposed outline (as adopted in October 2016; report to be finalized in 2018):

Summary for policy makers (max 10 pages)
Chapters :
1. Framing and context

2. Mitigation pathways compatible with 1.5°C in the context of sustainable
development

3. Impacts of 1.5°C global warming on natural and human systems

4. Strengthening and implementing the global response to the threat of
climate change

5. Sustainable development, poverty eradication and reducing inequalities
Boxes (integrated case studies/regional and cross-cutting themes),

FAQs
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Comparison of global emission levels in 2025 and
2030 resulting from the implementation of the
intended nationallv determined contributions
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UNFCCC, Aggregate effect of the intended nationally determined contributions: an update
http://unfccc.int/resource/docs/2016/cop22/eng/02.pdf



Total global emissions A NG

CO, emissions (Gt CO,/yr)

Total global emissions: 41.9 + 2.8 GtCO, in 2015, 49% over 1990
Percentage land-use change: 36% in 1960, 9% averaged 2006-2015

Dlata: CDIAC/IGCP
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Source: CDIAC; Houghton et al 2012; Giglio et al 2013; Le Quéré et al 2016, Global Carbon Budget 2016



http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.biogeosciences.net/9/5125/2012/bg-9-5125-2012.html
http://onlinelibrary.wiley.com/doi/10.1002/jgrg.20042/abstract
http://onlinelibrary.wiley.com/doi/10.1002/jgrg.20042/abstract
http://dx.doi.org/10.5194/essd-8-605-2016
http://www.globalcarbonproject.org/carbonbudget/

Tentative and personal conclusions

‘writing of the SR1.5 did not start xet!!

1.5°C matters: lower imll.oacts_;, adaptation less costly than

in 2°C world, even if there is a temporary overshoot
above 1.5°C

It is very ambitious to reduce emissions enough for a 1.5°C
long-term average temperature above rre-in ustrial
objective; a little easier with overshoo

The slower radical changes in emission patterns take
rlace, the more we may need uncertain or risk
echnologies, such as large use of carbon dioxide
removal from the atmosphere (possibly at the expense of
bio-energy competition with food production)

Decision making needs the best scientific information
possible — the IPCC SR 1.5 will be essential, but much
can be done without waiting for it



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 @QIPCC_CH

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



Publié chez De Boeck
supeérieur,
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




