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Communication of extremes: before, during and after 

Is climate change to blame for Typhoon Haiyan? 

The Guardian, Nov 11 2013 

 
Communication of the causes of these events in BoM handled primarily by forecasters 
and climate services divisions => focus research to better provide information to 
services 

6 day ACCESS forecast in January 2013 sent temperatures off the charts 



What can we say about the link between 
individual extreme events and climate change? 

Previously a typical answer from the climate community has been "While 
we expect more [e.g.] heatwaves in the future due to human-induced 
climate change, it is not possible to say that this specific event is due to 
human causes" 
 
Rapidly evolving field => recently scientists are tackling this question 
more directly and quantitatively 
 
Event attribution seeks to deconstruct the contribution of driving factors in 
a specific event, which enhances our understanding of the role that 
climate change may already be playing and the capability of the tools we 
have available 
 
ACCSP Project in CAWCR in collaboration with CoECSS 
Attribution of extreme events: mechanisms and methods 



Priority highlighted by government  

Plan for Implementing Climate Change Science in Australia 
http://www.climatechange.gov.au/climate-change/climate-science/australian-climate-change-science/
plan-implementing-climate-change  
 
and Senate Enquiry into "Recent trends in and preparedness for extreme 
weather events” 
 
National benefits for adaptation policy  
1.  How has the climate changed in the past and what can this tell us 

about the future?  
2.  What changes in the climate are we observing today and can we 

attribute them to human influences?  
3.  What changes in climate and extreme weather events are likely on 

timescales of years to decades to a century?  
4.  How can we best prepare for low-likelihood, but high impact 

consequences of climate change?  
5.  How can we ensure that climate change adaptation is supported by 

the best available information? 



Priority highlighted by  
World Climate Research Programme 

 
WCRP Grand Challenges 
http://www.wcrp-climate.org/index.php/grand-challenges 
 
•  Regional Climate Information 
•  Sea-level Rise and Regional Impacts 
•  Cryosphere in a Changing Climate 
•  Changes in Water Availability 
•  Clouds, Circulation and Climate Sensitivity 
•  Science Underpinning the Prediction and Attribution of Extreme 

Events 
 
White paper notes the importance of research into event attribution and 
seasonal forecasting developing in parallel 



Extreme event attribution 
 
More challenging that attributing long-term changes: 
-  extreme weather occurs naturally, with and without the influence of 

humans 
-  are rare (by definition) 

Most events are not exclusively due to either human or natural causes 
but some combination of both 
 
However, methods have been developed to quantify the role of human 
and other external influences on these specific extreme events 

human 
+ natural 

 
natural 

IPCC (2013) 



Methods of extreme event attribution 

Fraction of Attributable Risk (FAR) builds on use in medical research where 
e.g. early studies using population samples determined that smokers were 
fifty times more likely to contract lung cancer than non-smokers 
 
In the climate context the population samples are replaced with a world 
(simulated by climate models) with and without the influence of humans or 
other external forces (e.g. El Nino) 

Stott et al 2004 



Methods of extreme event attribution 

Two main streams: 
1)  Examines how the likelihood or risk of an extreme event 

occurring has changed  
2)  Examines the intensity of the current event and 

attempts to understand its causes 

Diversity of methods, models and experimental set-ups 
used 
-  Coupled ocean-atmosphere models with and without 

anthropogenic forcing (e.g. Lewis & Karoly 2013; King et 
al 2013) 

-  Atmospheric models driven by observed SSTs, with and 
without an anthropogenic signal removed (e.g. Christidis 
et al 2013) 

-  Seasonal forecast experiments (e.g. Arblaster et al 
2014) 



Record	  high	  Tmax	  over	  Australia	  in	  2013	  September	  

Maximum temperature 3.41°C above normal – largest anomaly on record for any month 

Records also set for Queensland (+4.12), NSW (+4.68), SA (+5.39), NT (+3.94) 

Victoria 2nd, Tasmania 4th, WA 10th   

What are the important drivers for this extreme Tmax? 



September	  2013	  conditions	  

SST MSLP 



September 2013: multiple linear regression 

Upper level  
soil  

moisture 



September 2013: multiple linear regression 



September 2013: POAMA experiments 
MSLP Tmax 

POAMA forecast 

Scrambled atmosphere 

Scrambled atmosphere+land 

Scrambled ocean 



Methods of event attribution 

In general, changes in the frequency or likelihood of extreme 
events are more easily attributed to a particular cause than 
changes in the magnitude 
 

Russian heat wave 2010:  
Attributable risk: threefold increase 
Attributable magnitude: mainly natural 
 
 



Methods of event attribution 

Not all extreme events can be attributed using the same 
methods or as easily 
-  Rarer the event, the fewer cases to evaluate 
-  Smaller the scale, the more difficult the analysis 
-  Role of natural variability increases as the size and 

timescale decrease 
-  Observational and model limitations 

Rainfall extremes are typically more difficult to attribute 
than temperature extremes for all the reasons above 



Summary and future plans 

Attribution of extreme events is a rapidly evolving area of 
research 
⇒ two main streams: attributable risk and attributable 

magnitude 
⇒ typically quantify the probability of an extreme occurring 

under different climate conditions and assess changes in 
risk/magnitude 

⇒ use a variety of modelling capabilities 

Understanding how climate change has contributed to recent 
extremes would help with understanding what changes we 
may need to make to societal and other systems in providing 
for future impacts 



Summary and future plans 

Important to aim research at developing the science to 
support demand for timely, objective and authoritative 
information on extreme events 
 
Development of systematic and routine system for use in 
attribution studies soon after an event in Australia? 
 
Issues to consider: 
⇒ Model evaluation 
⇒ Observational uncertainty 
⇒ Application to daily or multi-day events 

 


