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Why	  the	  IPCC	  ?	  
	  

	  	  	  	  	  to	  provide	  policy-‐makers	  
with	  an	  objec,ve	  source	  of	  
informa,on	  about	  	  	  

•  causes	  of	  climate	  change,	  	  
•  poten,al	  environmental	  

and	  socio-‐economic	  
impacts,	  

•  possible	  response	  op,ons	  
(adapta,on	  &	  mi,ga,on).	  	  

	  
WMO=World	  Meteorological	  Organiza,on	  
UNEP=	  United	  Na,ons	  Environment	  

Programme	  	  	  

	  

Established by WMO and UNEP in 1988   
 



What is happening in the 
climate system? 

What are the risks?  

What can be done? 



WG I (Physical science basis): 209 
lead authors, 2014 pages, 54.677 
review comments 

WG II (Impacts, Adaptation, and 
Vulnerability): 243 lead authors, 2500 
pages, 50.492 review comments 

WG III (Mitigation of Climate 
Change): 235 coordinating and lead 
authors, 2000 pages, 38.315 review 
comments 



What is happening in the 
climate system? 



Plateau	  Glacier	  (1961)	  
(Alaska)	  

h#p://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)	  
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(Lüthi et al.,2008, NOAA) 

+40% 

2013 

The atmospheric concentrations of carbon dioxide, 
methane, and nitrous oxide have increased to levels 

unprecedented in at least the last 800,000 years.  



AR3 
AR2 

AR1 AR4 

A Progression of Understanding: Greater and Greater 
Certainty in Attribution 

AR1 (1990): 
“unequivocal detection 
not likely for a decade” 

AR2 (1995):  “balance 
of evidence suggests 
discernible human 
influence” 

AR3 (2001):  “most of 
the warming of the  
past 50 years is likely  
(odds 2 out of 3) due  
to human activities” 

AR4 (2007): “most of 
the warming is very 
likely (odds 9 out of 10) 
due to greenhouse 
gases” 

IPCC 

AR5	  (2013)	  «It	  is	  extremely	  likely	  
	  (odds	  95	  out	  of	  100)	  that	  human	  influence	  
	  has	  been	  the	  dominant	  cause…	  »	  



RCP Scenarios: Atmospheric CO2 concentration	


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


Three stabilisation scenarios: RCP 2.6 to 6 
One Business-as-usual scenario: RCP 8.5 



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 
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AR5 WGI SPM - Approved version / subject to final copyedit	


Surface temperature projections	




Maps of annual temperature changes in 
2081–2100 with respect to 1986–2005 in 

the RCP8.5 scenario 

AR5 (2014), WGI, Figure AI. SM8.5.44  



Limiting warming to likely  less than 2°C since 1861-1880 
requires cumulative CO2 emissions to stay below 1000 

GtC. Until 2011, over 50% of this amount has been emitted. 
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Accounting for other forcings, the upper amount of 
cumulative CO2 emissions is 800 GtC; over 60% have been 

emitted by 2011. 



Compatible fossil fuel emissions simulated by 
the CMIP5 models for the four RCP scenarios 	


AR5 WGI TS –  Fig TS 19	




What are the risks?  



18-20000 years ago (Last Glacial Maximum) 
With permission from Dr. S. Joussaume, in « Climat d’hier à demain », CNRS éditions.   



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



0.3 

4.8 

IPCC AR5 lower estimate by 2100 

IPCC AR5 upper estimate by 2100 

Adapted from: International Geosphere Biosphere Programme Report no.6,  
Global Changes of the Past, July1988   



Observed	  impacts	  already	  aWributed	  to	  CC	  



(Time 2001) 

Effects on Nile delta: > 10 M people 
only 1 m above sea level 



Oceans are Acidifying Fast  
(because of CO2 emissions) 
Changes in pH over the last 25 million years 

Turley et al. 2006 

•  It is happening now, at a speed and to a level not experienced by marine 
organisms for about 60 million years 
 
• Mass extinctions linked to previous ocean acidification events 

•  Takes 10,000’s of years to recover 

“Today is a rare 
event in the 
history of the 
World” 

Slide courtesy of Carol Turley, PML 



THE LIKELIHOOD OF  

INCREASING MAGNITUDES 
OF WARMING INCREASE  

SEVERE AND  
PERVASIVE IMPACTS 



WITH CONTINUED  
HIGH EMISSIONS 

INCREASE 

RISKS OF  
CLIMATE CHANGE 



AR5,	  WGII,	  Box	  SPM.1	  Figure	  1	  	  



What can be done? 



ALREADY OCCURRING 
ADAPTATION IS 



Working	  Group	  III	  contribu^on	  to	  the	  
IPCC	  Fi`h	  Assessment	  Report	  

GHG emissions accelerate despite reduction efforts. Most emission 
growth is CO2 from fossil fuel combustion and industrial processes. 



Working	  Group	  III	  contribu^on	  to	  the	  
IPCC	  Fi`h	  Assessment	  Report	  

Can temperature rise still be kept below 1.5 or 2°C 
(over the 21st century) compared to pre-industrial ? 
 •  Estimated global GHG emissions levels in 2020 based on 

the Cancún Pledges are not consistent with cost‐effective 
long‐term mitigation trajectories that have at least 50% 
chance to limit global temperature change to 2°C relative to 
pre‐industrial levels. 

•  Meeting this goal would require further substantial 
reductions beyond 2020.  

•  The Cancún Pledges are broadly consistent with cost‐
effective scenarios that are likely to keep temperature 
change below 3°C relative to preindustrial levels. 



Working	  Group	  III	  contribu^on	  to	  the	  
IPCC	  Fi`h	  Assessment	  Report	  

Can temperature rise still be kept below 1.5 or 2°C 
(over the 21st century) compared to pre-industrial ? 
 • Many scenario studies confirm that it is technically 
and economically feasible to keep the warming 
below 2°C, with more than 66% probability (”likely 
chance”). This would imply limiting atmospheric 
concentrations to 450 ppm CO2-eq by 2100.  

• Such scenarios for an above 66% chance of staying 
below 2°C imply reducing by 40 to 70% global GHG 
emissions compared to 2010 by mid-century, and 
reach zero or negative emissions by 2100.  



Working	  Group	  III	  contribu^on	  to	  the	  
IPCC	  Fi`h	  Assessment	  Report	  

Can temperature rise still be kept below 1.5 or 2°C 
(over the 21st century) compared to pre-industrial ? 
 • These scenarios are characterized by rapid 
improvements of energy efficiency and a near 
quadrupling of the share of low-carbon energy 
supply (renewables, nuclear, fossil and bioenergy 
with CCS), so that it reaches 60% by 2050.  

• Keeping global temperature increase below 1.5°C 
would require even lower atmospheric 
concentrations (<430 ppm CO2eq) to have a little 
more than 50% chance. There are not many scenario 
studies available that can deliver such results, 
requiring even faster reductions in the medium term, 
indicating how difficult this is. 



IPCC 

All sectors and regions have the 
potential to contribute by 2030 

Note: estimates do not include non-technical options, such as lifestyle changes. 

(avoided emissions: the higher, the better) 

IPCC AR4 (2007) 



Working	  Group	  III	  contribu^on	  to	  the	  
IPCC	  Fi`h	  Assessment	  Report	  

Mitigation requires major technological and institutional 
changes including the upscaling of low- and zero carbon 
energy 



Working	  Group	  III	  contribu^on	  to	  the	  
IPCC	  Fi`h	  Assessment	  Report	  

Substantial reductions in emissions would require large 
changes in investment patterns. 



Working	  Group	  III	  contribu^on	  to	  the	  
IPCC	  Fi`h	  Assessment	  Report	  

Estimates for mitigation costs vary widely. 

•  Reaching 450ppm CO2eq entails consumption losses of 
1.7% (1%-4%) by 2030, 3.4% (2% to 6%) by 2050 and 4.8% 
(3%-11%) by 2100 relative to baseline (which grows between 
300% to 900% over the course of the century). 

•  This is equivalent to a reduction in consumption growth 
over the 21st century by about 0.06 (0.04-0.14) percentage 
points a year (relative to annualized consumption growth 
that is between 1.6% and 3% per year). 

•  Cost estimates exlude benefits of mitigation (reduced 
impacts from climate change). They also exclude other 
benefits (e.g. improvements for local air quality). 

•  Cost estimates are based on a series of assumptions. 



Working	  Group	  III	  contribu^on	  to	  the	  
IPCC	  Fi`h	  Assessment	  Report	  

Since AR4, there has been an increased focus on policies 
designed to integrate multiple objectives, increase co-
benefits and reduce adverse side-effects. 

•  Sector-specific policies have been more widely used than economy-
wide policies. 

•  Regulatory approaches and information measures are widely used, 
and are often environmentally effective. 

•  Since AR4, cap and trade systems for GHGs have been established in a 
number of countries and regions.  

•  In some countries, tax-based policies specifically aimed at reducing 
GHG emissions–alongside technology and other policies–have helped to 
weaken the link between GHG emissions and GDP  

•  The reduction of subsidies for GHG-related activities in various sectors 
can achieve emission reductions, depending on the social and economic 
context. 



Working	  Group	  III	  contribu^on	  to	  the	  
IPCC	  Fi`h	  Assessment	  Report	  

Effective mitigation will not be achieved if individual agents 
advance their own interests independently. 
 
 •  Existing and proposed international climate change cooperation 

arrangements vary in their focus and degree of centralization and 
coordination. 

•  Issues of equity, justice, and fairness arise with respect to 
mitigation and adaptation. 

•  Climate policy may be informed by a consideration of a diverse 
array of risks and uncertainties, some of which are difficult to 
measure, notably events that are of low probability but which 
would have a significant impact if they occur. 



Jean-Pascal van Ypersele 
(vanypersele@astr.ucl.ac.be) 

The more we wait, the more difficult it will be 



Mitigation can 
result in large 
co-benefits for 
human health 
and other 
societal goals 
(jobs, 
innovation, 
energy 
security...) 



Source: UNICEF 

Only	  
together…	  



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

Useful links: 

  www.ipcc.ch     : IPCC 
  www.climate.be/vanyp  : my slides and other 

documents 
  www.skepticalscience.com: excellent 

responses to contrarians arguments 
  On Twitter: @JPvanYpersele 

 


