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• Multiscale & multi-institutional process 
integration -> weeks 1-4 prediction tool; 

• Weather regime classification, 
transition probabilities, CFSv2 
model climate; 

• Weather regime classification; 

• Arctic air mass generation and 
modification; life cycles of the MJO;  
• Poleward heat and moisture 
transports of subtropical air masses; 

• Spatiotemporal distribution of 
cyclone clustering; 

• Influences of atmospheric 
blocking and phases/amplitudes of 
the major teleconnection indices, 
ENSO and the MJO; 
• Composite/case study analyses of 
cyclone clustering events; 

• regime change predictability 
horizons associated with cyclone 
clustering events;  
 
 



Weeks 1-4 CONUS cool season atmospheric predictability depends 
upon the structure, configuration, and evolution of the North 
Pacific jet stream (NPJ) ...  
 
 

• NPJ can be perturbed on its tropical side by recurving/transitioning 
tropical cyclones and by longitudinally varying convection associated 
with the MJO.  
 
• NPJ can be perturbed on its poleward side on synoptic time scales by 
midlatitude and polar disturbances that originate over the Asian 
continent, triggering downstream Rossby wave propagation across the 
North Pacific, North America, and North Atlantic. 
 













Cyclone Clustering - SUNYA 

• Establish the credibility of different cyclone 
tracking datasets [e.g., Hodges (ERA-I, CFSR)]  

• Use available cyclone tracking datasets to 
create cyclone clustering density maps 

• Assess the sensitivity of NH cyclone 
clustering to the cyclone tracking dataset 
used  

 



Cyclone Tracks (Examples) 
 Three Datasets Available 

Currently: 

• Hodges (ERAI) 

• Hodges (CFSR) 

• ECMWF dataset (ERAI) 

• These figures include data 
from January 1st-7th 2010   

 



Regime classification - McGill 

• Establish classifications using general 
circulation metric 

• Analyze predictability and compare to other 
approaches 

 

 









Regime Classificiation – UWM 

• Compare weather regime classifications 
defined via several methods (SOM using DT 
and 850 hPa theta-e; SUNYA results via 
clustering; McGill results via GC metric) and 
evaluate predictabilty 

• Evaluate robustness of CFSv2 model climate 

• Evaluate predictive utility of regime 
transition probabilities 

 







Future work – Predictive tools 

• How to integrate individual pieces of 
predictive information? 

• Variety of spatio-temporal approaches exist 



Figure 1. Sample EP algorithm structure (from temperature forecasting). The ten EP-genes each contain five 
variables (blue), one relational operator (orange), two mathematical operators (green), and three coefficients 
(red). Here, a father (top left) and mother (top right) produce a child algorithm (bottom right) through crossover. 
The modified lines of the child (compared to the father) are indicated in red, and mutated components of EP-
genes 5 and 7 are shown in yellow.  

Evolutionary Programming (if-then conditionals) 
 



Adaptive capability 
essential … 



Adaptive capability 
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Convolutional Neural Nets 



Convolutional Neural Nets 


