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Fig. S1: Niño3.4 index predicted by CFSv2 model with 40 different initial conditions in June 

2015. Solid back line is the observation, dashed black line is the ensemble mean, and other thin 

lines are individual forecast members. Starting from small differences in initial conditions, 

individual forecast members in the ensemble diverge leading to different amplitudes for Niño3.4 

SST predictions. Because of the large amplitude for the forecast ensemble mean anomaly, the 

noise among the ensemble members, however, is not large enough to change the sign of the 

predicted Niño3.4 (in individual forecasts) from the ensemble mean. The figure is taken from an 

archive maintained by Dr. Wanqiu Wang (NOAA/NCEP/CPC).   
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Fig. S2: Niño3.4 index predicted by CFSv2 model with 40 different initial conditions in June 

2017. Solid back line is the observation, dashed black line is the ensemble mean, and other thin 

lines are individual forecast members. Starting from small differences in initial conditions, 

individual forecast members in the ensemble diverge leading to different amplitudes for Niño3.4 

SST predictions. Because of the small amplitude for the forecast ensemble mean anomaly, the 

noise among the ensemble members is large enough that the sign of the predicted Niño3.4 for 

some forecast members could be opposite of the ensemble mean. The figure is taken from an 

archive maintained by Dr. Wanqiu Wang (NOAA/NCEP/CPC).  
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Fig. S3: Fraction of total variance explained by EOF1 of (a) signal and (b) noise of CFSv2 

predicted 3-month mean SSTA with ICs in January 1982-December 2010 for lead time of 6-

months. The unit is %.  
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Fig. S4: EOF1 of ensemble mean (a) and (b) spread, and (c) PC1 of ensemble mean (black 

curve) and spread (dots) for 3-month lead forecasts. The red curve is the variance of spread PC1 

normalized by its corresponding climatological variance. 


