
Motivation 

Extreme Events based on EOF Indices are very similar to Heat Wave Events (with a 2 day lag)  
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Empirical Orthogonal Functions: EOF1, EOF2 represent a propagating wave 
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Extreme heat waves in Southeast 
Australia are preceded by propagating 
Rossby Waves which grow in amplitude 
and break (Parker at al, 2014)   

Composite of Meridional Wind anomalies (m/s) on  
PV = -2PVU, 2 days prior to 90th percentile heat waves  

(as defined by Parker et al, 2014.) 

2 days prior to heat wave 

•  An EOF analysis of Southern Hemisphere Meridional Wind Anomalies on the Dynamical Tropopause (PV = -2PVU) identifies 
multiple pairs of EOFs. 

•  The first pair of EOFs (shown here) identify a wave located in the same region as those identified for heat waves and represent 
11% of explained daily variance. 

•  Each EOF has a daily index associated with it, this can be in a positive or negative phase. The index pairs typically follow a 
clockwise rotation representing the propagation of the wave pattern in time.  
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Large indices can be used to identify Rossby wave packets and may be used as a precursor to extreme weather events 

Parker, Berry and Reeder 2014: The Structure and Evolution of Heat Waves in Southeastern Australia. J. Clim, Vol 27, 5768-5785 

Empirical Orthogonal Functions: 

First pair of EOFs, in both their positive phase (EOF1, EOF2) and negative phase (-EOF1, -EOF2)  
based on Southern Hemisphere Meridional Wind Anomalies on the Dynamical Tropopause (PV = -2PVU) 

 EOF analysis is based on ERA-Interim data 1979-2009 


