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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  
 



Completed	
  IPCC	
  Reports	
  

5	
  Assessment	
  Reports	
  (1990,	
  1995,	
  2001,	
  2007,	
  2013-­‐14)	
  

1992	
  Supplementary	
  Report	
  and	
  1994	
  Special	
  Report	
  

8	
  Special	
  Reports	
  (1997,1999,	
  2000,	
  2005,	
  2011)	
  

Guidelines	
  for	
  Na@onal	
  GHG	
  Inventories,	
  Good	
  Prac@ce	
  Guidance	
  
(1995-­‐2006)	
  

6	
  Technical	
  Papers	
  (1996-­‐2008)	
  



Recent/Coming	
  IPCC	
  Products	
  
•  2011: Special report on Renewable 

Energy Sources and Climate Change 
Mitigation 

•  2011: Special Report on Managing the 
Risks of Extreme Events and Disasters to 
Advance Climate Change Adaptation 

•  2013: AR5 WGI report (physical science) 
•  2014: AR5 WGII (Impacts & Adaptation); 

WGIII (Mitigation), Synthesis Report 
•  All available on www.ipcc.ch 



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? 



Le réchauffement du système climatique est 
sans équivoque  
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Evolution de la température moyenne en surface 1901-2012: +0.89°C 



Chacune des trois dernières décennies a été successivement plus 
chaude à la surface de la Terre que toutes les décennies 
précédentes depuis 1850 

Dans l’hémisphère nord, la période 1983–2012 a probablement été ́ la 
période de 30 ans la plus chaude des 1400 dernières années (degré 
de confiance moyen).  
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Plateau	
  Glacier	
  (1961)	
  
(Alaska)	
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Change in average sea-level change	





(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.  



Carbon cycle: unperturbed fluxes 

Units: GtC (billions tons of carbon) or GtC/year (multiply by 3.7 to get GtCO2) 
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Carbon cycle: perturbed by human activities 
(numbers for the decade 1990-1999s, based on IPCC AR4)  

Units: GtC (billions tons of carbon) or GtC/year 
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Global mean warming since 1951 (°C) 

Solar, Volcanic 

Aerosols 

CO2, CH4, N2O 

Anthropogenic 

Internal Variability 

Observed 

Fig. TS.10 

Human influence on the 
climate system is clear. 
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Human influence on the 
climate system is clear 
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L’influence humaine sur le système climatique est 
sans équivoque; Il est extrêmement probable (95%) 
que l’influence humaine a été la cause principale du 
réchauffement depuis le milieu du 20ème siècle 
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Température moyenne 
surface des continents  Contenu thermique des océans 

Noir: observations 
Bleu: simulations avec seuls facteurs naturels 
Rose: simulations avec facteurs naturels & humains 



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 



Le changement de la température moyenne du globe en surface 
pour la fin du XXIe siècle dépassera probablement 1,5°C 

relativement à 1850-1900 pour tous les scénarios sauf pour le 
RCP2.6.  

Dépassement probable de 2°C pour RCP6 et RCP8.5  
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(Ref: 1986-2005)  
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Global mean surface temperature change projections	



mean	

 likely range	



RCP2.6	

 1.0	

 0.3 to 1.7	



RCP4.5	

 1.8	

 1.1 to 2.6	



RCP6	

 2.2	

 1.4 to 3.1	



RCP8.5	

 3.7	

 2.6 to 4.8	



(°C)	



Increase from end of 20th century to end of 21st century	
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Surface temperature projections	





Precipitation projections 



Le niveau moyen des mers continuera à 
s’élever au cours du XXIe siècle  
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(Ref: 1986-2005) 



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

28 

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





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. 



What are the risks?  



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   



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.   



AROUND THE WORLD 

VULNERABILITY  
AND EXPOSURE 



A CHANGING WORLD 

WIDESPREAD 
OBSERVED IMPACTS  





More heavy precipitation and more droughts…. 

•  Warmer world implies more evaporation - 
but soils will dry out as a result.   So dry 
regions will get drier unless storm tracks 
shift in a lucky way. And for some, they are 
expected to shift in an unlucky way. 

• At mid to low latitudes - wet get wetter, 
dry get drier 

•  Warmer world implies more evaporation - more water goes 
to the atmosphere where water is available on the ground 
(e.g., oceans).  The atmosphere therefore will contain more 
water vapor available to rain out.  And most places receive 
the majority of their moisture in heavy rain events, which 
draw moisture from a big area. 



ALREADY OCCURRING 
ADAPTATION IS 



THE LIKELIHOOD OF  

INCREASING MAGNITUDES 
OF WARMING INCREASE  

SEVERE AND  
PERVASIVE IMPACTS 



WITH CONTINUED  
HIGH EMISSIONS 

INCREASE 

RISKS OF  
CLIMATE CHANGE 



What can be done? 



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



AR5 WGI TS –  Fig TS 19	





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 ? 
 • 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) 
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Substantial reductions in emissions would require large 
changes in investment patterns. 



A schematic illustration of  
industrial activity over the supply chain 

AR5 (2014), WGIII, TS.25 



Overview of potential co-benefits (green 
arrows) and adverse side-effects (orange 

arrows) of the main mitigation measures in 
the industry sector  

AR5 (2014), WGIII, Table TS.6 
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Overview of potential co-benefits (green 
arrows) and adverse side-effects (orange 

arrows) of the main mitigation measures in 
the industry sector  

AR5 (2014), WGIII, Table TS.6 



Mitigation can 
result in large 
co-benefits for 
human health 
and other 
societal goals. 



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 

 


