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ABSTRACT 

The impact of the interannual variations in ENSO SSTs on the spread of probability density function 
(PDF) for the seasonal mean of variables of societal relevance are analyzed based on a large set of the 
hindcasts from NCEP CFSv2. The study is focused on the analysis of rainfall and 2-meter temperature (T2m) 
for December-January-February (DJF) seasonal mean. 

 
Fig. 1 Left column: Spatial patterns of the linear regression between Niño 3.4 SST index and the DJF seasonal 

mean rainfall from observation (top), the model forecasted ensemble mean (middle), and the model 
forecasted ensemble spread (bottom). The unit is mm/day per degree K of Niño 3.4 SST. Right column: 
The same as the left column but for T2m. The unit is degree K per degree K of the Niño 3.4 SST index. 
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For rainfall, the spatial distribution of the ENSO SSTs induced changes on the spread of PDF strongly 
resembles changes in the mean but with smaller amplitude. Over the central-eastern equatorial Pacific, 
changes in the spread lead to a reduction in signal-to-noise ratio (SNR) during El Niño years while to an 
increase in the SNR during La Niña years. Over extratropics, year to year changes in the spread are relatively 
small. For T2m, the changes in spread have little systematic dependence on the ENSO SSTs and the 
amplitudes of the changes in spread are much smaller than corresponding changes in the ensemble mean. 

The results demonstrate small systematic year to year variations in the PDF spread, for example over 
extratropics for rainfall and over most of global areas for T2m, and indicate that it might be a good practice in 
seasonal predictions to assume that the spread of seasonal means from year to year is constant and the skill in 
seasonal forecast information resides primarily in the shift of the first moment of the seasonal mean of the 
PDF. 

This work has been published in Climate Dynamics in 2014. 
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