
Department of  

Earth & Environment 



 

• Questions:  

• When and where can we predict climate better? 

• When and where is it fundamentally stochastic? 

 

 

• We can only predict something when there is 

variability 









•  Variance fraction:  
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• Look at interannual variability 

 

• Metric?   
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Seasonal occurrence counts: 
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• US Historical Climate 

Network 

 

• 774 weather stations 

• > 80 years of data  

• > 95% complete data 
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• Approach 1:  

• Dynamical systems and 

divergence of states 
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• Our approach: 

• Simulate it 



• Simple models 

• Low variability, poor fit 

 

• Complex models  

• High variability, good fit 
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• How much is just 

right? 
• Akaike Information 

Criterion (AIC) 
 



• Variable order Markov chains 

• Probability of rain depends on m days’ worth of 

history 
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m = 4 



• Run them all for ~100 years 

 

• Do that 1000 times 

• Distribution of (stationary) histories 
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Cumulative Seasonal Precipitation Overdispersion 
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• Questions: 

• When and where can we 

predict climate better? 

• When and where is it 

fundamentally stochastic? 

 

• Attribution 

 

• Spatial patterns and 

clustering 
















