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QUESTION

What are the large-scale climate mechanisms 

linking these two patterns?
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Relationship of WARM BLOB PATTERNS to DOMINANT EOFs

Figure 1: Dominant patterns of winter (JFM) SSTa variability in the Northeast Pacific 
(blue and red bounding boxes) inferred from Empirical Orthogonal Functions 
(EOFs). (a) EOF2 and (b) EOF1 capture the GOA and ARC patterns observed in the 
evolution of the Warm Blob from JFM 2014 to JFM 2015. (c) The timeseries of the 
GOA SSTa pattern are strongly correlated to PC2 and exhibit an NPGO-like 
variability. (d) The timeseries of the ARC SSTa pattern are strongly correlated to PC1 
and exhibit an NPGO-like variability. [Figure redrawn from Di Lorenzo and Mantua, 
2016]
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(blue and red bounding boxes) inferred from Empirical Orthogonal Functions 
(EOFs). (a) EOF2 and (b) EOF1 capture the GOA and ARC patterns observed in the 
evolution of the Warm Blob from JFM 2014 to JFM 2015. (c) The timeseries of the 
GOA SSTa pattern are strongly correlated to PC2 and exhibit an NPGO-like 
variability. (d) The timeseries of the ARC SSTa pattern are strongly correlated to PC1 
and exhibit an NPGO-like variability. [Figure redrawn from Di Lorenzo and Mantua, 
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Figure 5: Increasing Coupling of GOA and ARC Patterns. Joint statistics of the two 
Principal Components of Northeast Pacific winter (JFM) SSTa in observations and in 
the CESM-LE 30 member ensemble. The observed crosscorrelation function (a) 
between observed PC1 and PC2 between 1980-2015 shows a peak R=0.6 when the 
PC2 (GOA pattern) leads PC1 (ARC pattern), consistent with the mechanistic 
interpretation discussed in Figure 3. This statistical relationship is found also in the 
ensemble mean of 30 crosscorrelations between PC1 and PC2 in the CESM-LE (b) 
between 1920-2100. The 1-year lead relationship between PC2 with PC1 is explored 
as a sliding 20-year correlation in both observations between 1920-2015 (c) and 
CESM-LE between 1920-2100 (d), and exhibits a significant positive trend towards 
stronger coupling between the GOA pattern (winter year 0) and ARC pattern (winter 
year +1). The sliding correlation is computed using a backward window, so that for 
example the value for year 2100 is computed over the range 2080-2100. [Figure 
redrawn from Di Lorenzo and Mantua, 2016]
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QUESTION

Why does winter NPGO-like variability lead to 

a PDO-like response the following winter?
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QUESTION

Are these type of climate event becoming 

more frequent?
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Figure 4: Dominant patterns of winter (JFM) SSTa (ºC) variability in the Northeast 
Pacific from the CESM-LE (blue and red bounding boxes) inferred the two dominant 
EOFs from 1920-2100 under the RCP8.5 greenhouse scenario. (a) EOF2 and (b) 
EOF1 capture the warm blob GOA and ARC patterns. The SFM and ENSO pattern in 
the CESM-LE are shifted to the west, a known bias of climate models. The 20-year 
running variance of the PCs show an increase in variance. (c) The PC2 shows an 
increase of 16% in the variance of the GOA SSTa pattern, while PC1 an increase in 
7% of the ARC pattern. EOF1 and EOF2 explains ~67% and ~22% of the winter 
SSTa variance. [Figure redrawn from Di Lorenzo and Mantua, 2016]
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