
California from drought to deluge 

The dramatic switch from drought to flooding  

and the accompanying flip from ridge to trough  

is an exemplification of intensified water cycle. 
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spatial correlation = 0.8 ! These two winters 
are nearly opposite! 
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A lot has been done about 

the “ridge” 

Special collection 

and many more… 



If one only focuses 
on the “ridge” 
alone,  

then it involves 
many ‘forcings’ 



like a jet-stream 
waveguide, 

If one only focuses 
on the “ridge” 
alone… 



or Arctic warming 
effect on the jet, 
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on the “ridge” 
alone… 



or different tropical 
teleconnections, 

If one only focuses 
on the “ridge” 
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or, just its own 
internal variability 

If one only focuses 
on the “ridge” 
alone… 



…all of them 
acting together 

to modulate the 
ridge/trough 

If one only focuses 
on the “ridge” 
alone… 



But if we focus 
on the ”dipole”, 
which links to 
the stationary-
waves, 
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then its forcing 
would be stronger 

and is traceable  

But if we focus 
on the ”dipole”, 
which links to 
the stationary-
waves, 



And it matters to California: 

Dipole index correlated 
with precipitation (winter) 



Dipole index correlated 
with precipitation (winter) 

with quite a 
persistent influence! 



better than any other oscillations, anyway  

ENSO effect VS. N. Pacific O PDO effect 



on S2S prediction 
current challenge: 



streamfunction composite 

HGT 2017 DJF 



composite OLR (Goss et al. 2016) 

↓ trough as seen in 2017 
↓ 

suppressed convection 
enhanced convection 



suppressed convection 

Observed tropical 
convection anomalies 

(DJF OLR 2016-17) 
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Observed 
but forecast 

was 

opposite 

Forecast 
suppressed enhanced 



suppressed enhanced 

teleconnection 

seems reversed DJF 

and the 



Summary 

• The dipole doesn’t explain everything, 
but it is an important mode 

• S2S forecast on tropical intra-
seasonal variability is crucial 

• But S2S forecast of tele-
connection is lacking 
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