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From Trenberth & Fasullo 2013, Earth’s Future 

Mean Temperature 



Source: IPCC 2007 

Source: Stefan Rahmsdorf 

Rise in CO2 over last millennia  

…and over last decades  

Mean Temperature 



http://www.carbonbrief.org/ 

Mean Temperature 



Models versus Observations 

From IPCC AR5 2013, 
Chapter 9 

Observations 
Global Climate Model Ensemble 
(CMIP5) 



Extreme Events 



What are climate extremes? 
 
Rare events with high impact 

Extreme Events 



What are climate extremes? 
 
Rare events with high impact 

Statistics of Extremes[Gumbel , 1954]:  
”However big floods get, there will always be a bigger one 
coming” 

Extreme Events 



What are climate extremes? 
 
Rare events with high impact 

Source: SREX 2012 

Extreme Events 



The challenges with climate extremes 
 
 

• Extreme events are rare in space and time 

• Universally valid definitions 

• Lack of observational data 

• Scaling mismatch between observation and model output 

Extreme Events 



Addressing challenges on a global scale … 
 
Climate Extremes Indices as defined by the WMO joint 
CCl/CLIVAR/JCOMM Expert Team on Climate Change 
Detection and Indices (ETCCDI) 
 

o Statistically robust 
o Globally valid 
o Easy to understand 

 
Examples: Frost days (Tmin < 0˚C) 
    Coldest night in a year (annual min. daily Tmin) 
    Warmest day in a year (annual max. daily Tmax) 
 

http://www.clivar.org/panels-and-working-groups/etccdi/etccdi.php 

Extreme Events 



Datasets 

Climate Extremes Indices as defined by the WMO 
joint CCl/CLIVAR/JCOMM Expert Team on Climate 
Change Detection and Indices (ETCCDI) 
 
Publicly available data bases for  
 
Observations (HadEX2): www.climdex.org 
 
Climate model simulations (ETCCDI indices archive): 
http://www.cccma.ec.gc.ca/data/climdex/ 
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Datasets 

http://www.cccma.ec.gc.ca/data/climdex/
http://www.cccma.ec.gc.ca/data/climdex/


Climate Extremes Indices as defined by the WMO joint CCl/CLIVAR/JCOMM 
Expert Team on Climate Change Detection and Indices (ETCCDI) 

 HadEX2 gridded observational dataset 
 Alexander et al. 2006, updated version by Donat et al. 2013 (www.climdex.org) 
 
 Reanalysis 
 ERA40 (Uppala et al. 2005)   
 ERAinterim (Dee et al. 2011) 
 NCEP/NCAR 1 (Kalnay et al. 1996) 
 NCEP/NCAR 2 (Kanamitsu et al. 2002) 
 
 Coupled Model Intercomparison Project Phase 3 and 5 (CMIP3 and CMIP5) 
 http://cmip-pcmdi.llnl.gov/index.html 
 CMIP3 (Meehl et al. 2007) 
 CMIP5 (Taylor et al. 2011) 

 
http://www.cccma.ec.gc.ca/data/climdex/index.shtml 

Sillmann et al. 2013 a, b JGR-Atmosphere 
 

indices archive 

Datasets 

http://cmip-pcmdi.llnl.gov/index.html


Temperature extremes in the Hiatus 

From Sillmann et al. 2014, ERL 

Are simulated trends consistent with observed trends?  

Observations (HadEX2) 
CMIP5 ensemble median 
CMIP5 ensemble spread 



15 years 

From Sillmann et al. 2014, ERL 

Models versus Observations 



Regional trends 

Are simulated trends consistent with observed trends?  

From Sillmann et al. 2014, ERL 



No pause in extremes 



IPCC AR5 WGI (2013) Chapter 12, Figure 12.13 

Future Trends 





Conclusion 

IPCC Special Report – SREX 2012 

IMPACTS 

ECRA, WCRP 



THANK YOU! 
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