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Increasing demand 

Improving subseasonal predictions (Oct 2009-Sept 2012) 

Subseasonal prediction of heat extremes (Jan 2012-Dec 2014) 



1. Weekly-mean temperature anomalies in highest decile (above the 90th percentile; highest 10% of climatology) 

Upper decile thresholds for calculating probability composites (AWAP) 

SON DJF MAM JJA 

Two Definitions 

Three days or more of high maximum and minimum temperatures that 
are unusual for that location. 
 
This includes the degree of acclimatisation over the last 30 days. 

2. Excess Heat Factor (EHF) (Bureau Pilot Heatwave Program since January 2014; Nairn and Fawcett 2013) 



Weather and climate forecasts for risk management 

Using POAMA/ACCESS to help fill the gap 

POAMA-2 dynamical subseasonal-to-seasonal prediction  

 

33 ensemble members on 1st, 6th, 11th 16th, 21st & 26th of month (multi-model), 1981-2010 

Ocean and atmosphere perturbations from Coupled Ensemble Initialisation Scheme (breeding) 

High demand for forecast guidance on this timescale (e.g. agriculture) 

Prediction 
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Capturing the links: e.g. SAM, MJO, STRH 
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Negative SAM phase (SON) 

•  Equatorward shift of the 
midlatitude westerly wind belt 

•  Reduced mean rainfall and cloud, 
enhanced daytime warming 

 

MJO phase 3 (SON) 

•  Remote teleconnection to 
easterly tropical anomalies - 

strong anticyclone over SE Aus  

•  Reduced rainfall, increased temp 

 

Persistent STR Tasman High (JJA) 

•  Anticyclone to the east provides 
northerly anomalous flow to 

south-eastern Australia 



The Symmetric Extremal Dependence Index (SEDI; Ferro and Stephenson, 2011) – non-degenerate 

Overall skill 

Driver with 
highest skill 

Windows of forecast opportunity:  Drivers providing subseasonal predictability for extreme heat 
    over regions where the likelihood of an extreme heat event is high 
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POAMA Tmax probability forecasts for the fortnight 3-16 January 2013 

Experimental forecast products poama.bom.gov.au, e.g. January 2013 

Weeks 2 and 3 (Initialised 27 December 2012) 

Tercile Upper Quintile Upper Decile OBSERVED (AWAP) 

Products available for Weeks (1, 2), Fortnights (1, 1.5, 2), Months (1, 2, 3) and Seasons (1, 2, 3) 



Experimental forecast products poama.bom.gov.au, e.g. January 2013 

Product also available for Weeks (2,3), Fortnights (1, 1.5, 2) and Month 1 

POAMA EHF heatwave probability forecast for January 2013 

Month 1 (Initialised 27 December 2012) 

OBSERVED (AWAP) Severe Extreme Low-intensity 



Summary: our approach 

1. Understand the large-scale climatic processes (e.g. state of the SAM) 

that lead to episodes of extreme heat over Australia 

2. Examine the model’s ability to simulate the teleconnection and 

predict these large-scale processes 

3. Explore and define model skill for making predictions of heat 

extremes, including identifying windows of forecast opportunity 

4. Trial different heat extreme index definitions for forecast products 
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Conclusions 

POAMA generally reproduces well the extreme heat response to each driver,  
windows of forecast opportunity where each driver provides subseasonal prediction skill 

Significant potential to extend traditional weather forecasts and warnings for extreme 
events to include subseasonal-to-seasonal probabilistic guidance, experimental products 

Predicted Tmax distribution 
(yellow) is shifted about +4°C, 
relative to climatology (grey) 

3 Jan – 16 Jan 2013 


