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ABSTRACT 

California droughts are often caused by high-amplitude and persistent ridges near and off the west coast 
without apparent connections with ENSO. Here with a hierarchy of climate models, we demonstrate that 
extreme ridges in this region are associated with a continuum of zonal wavenumber-5 circumglobal 
teleconnection patterns that originate from midlatitude atmospheric internal dynamics.  Although tropical 
diabatic heating anomalies are not essential to the formation and maintenance of these wave patterns, certain 
persistent heating anomalies 
may double the probability of 
ridges with amplitudes in the 
90th percentile occurring on 
interannual time scales. Those 
heating anomalies can be 
caused by either natural 
variability or possibly by 
climate change and they do not 
necessarily depend on ENSO.  
The extreme ridges that 
occurred during the 2013/2014 
and 2014/2015 winters (Fig. 1) 
could be examples of ridges 
produced by heating anomalies 
that are not associated with 
ENSO. This mechanism could 
provide a source of 
subseasonal-to-interannual 
predictability, beyond the 
predictability provided by 
ENSO.  

This work is in press in Journal of Climate in 2017. 
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Fig.1  Seasonal mean 200 hPa geopotential height (z200, contours, at 
±20,40,60m), precipitation (shading, mm/day), and sea surface 
temperature (SST, dots, °C)  anomalies in DJF of a) 2013/2014 and b) 
2014/2015 relative to the 1979-2015 climatology. 
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