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Hansen et al. 2012 PNAS 
North Pacific SST variability 1951-2010  
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Ecological consequences of increasing climate variability 
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variability in this process… 

…affect this process? Climate in year t: 
 
 

Biology in year t: 
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Lagged feedback 

Motivation 



Ecological consequences of increasing climate variability 

Motivation 



Goals: 

• Test for increasing variability in N. Pacific SST 

– Test for correlates to changing SST variability 

• Test for accompanying variability increases in 
long-term biology observations 

 



Approach (turns out to be important!) 

Huntingford et al. 2013 Nature 

Approach 
•Calculate variability  without 
reference to base period 

Conclusions 
•Variability increase an order of 
magnitude less than Hansen et al. 
•Predict decreasing global 
variability with global warming 

Hansen et al. 2012 PNAS 

Approach 
•Calculate variability with  
anomalies from base period: 
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Conclusion 
Pervasive global increase in 
surface temperature variability 



Basin-scale variability trend 

Goal 1: Test for increasing variability 

Data: 
•HadISST dataset 
•20°-66°N 
•1°×1° grid (4,491 
cells) 
•1951-2012 
•Weighted mean 
and variance 
•Months including 
ice removed 
•Annual anomalies 
(detrended data) 



Declining basin-scale variability 

Goal 1: Test for increasing variability 

Data: 
•HadISST dataset 
•20°-66°N 
•1°×1° grid (4,491 
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and variance 
•Months including 
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Declining basin-scale variability 

Data: 
•HadISST dataset 
•20°-66°N 
•1°×1° grid (4,491 
cells) 
•1951-2012 
•Weighted mean 
and variance 
•Months including 
ice removed 
•Annual anomalies 
(detrended data) 

Goal 1: Test for increasing variability 

18% increase 

18% decrease 



Spatial pattern in variability trends 

Goal 1: Test for increasing variability 
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Spatial pattern in variability trends 

Goal 1: Test for increasing variability 



Possible correlates of changing variability – 
 change in the mean? 

Change in SD 
(%), 1951-1970 
to 1993-2012  

Change in 
mean (°C), 

1951-1970 to 
1993-2012  

% 

°C 

r = 0.06 

Goal 1: Test for increasing variability 



Change in SD 
(%), 1951-1970 
to 1993-2012  

NPGO pattern 
(EOF2 – SSTa) 
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Possible correlates of changing variability – 
 increased importance of the NPGO? 

Goal 1: Test for increasing variability 



Change in SD 
(%), 1951-1970 
to 1993-2012  
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Possible correlates of changing variability – 
 increased importance of the NPGO? 

Goal 1: Test for increasing variability 

lmg scores 

 |EOF1|      |EOF2| 

Overall R2 = 0.29 



Spatial pattern in variability trends 

Goal 2: Test for increasing variability 



Connected climatic & biological 
variability – a first-look hypothesis 

Goal 2: Test for increasing variability 



Connected climatic & biological 
variability – approach 

Goal 2: Test for increasing variability 

System    Data        Years    
Oyashio/Transition  abundance 10 spp. copepod   1960-2002 
        
Bering Sea/    S-R residuals – pink, chum, sockeye  1961-2007 
Gulf of Alaska   salmon, walleye pollock, yellowfin sole 
      pup production – northern fur seal 
 
S. California Current  abundance  - 9 taxa ichthyoplankton, 1951-2011 
      3 spp. euphausids 
         
  



Connected climatic & biological 
variability – approach 

Analysis 

•Species/taxon as sampling unit 

•All groups normalized/detrended 

•Multiple imputation to estimate missing values in Bering/GOA 

•SD calculated across all groups for 11-yr sliding windows 

Goal 2: Test for increasing biological variability 



Does biological variability track climatic variability? 

Goal 2: Test for increasing biological variability 

r = 0.64, p' < 0.01 



Does biological variability track climatic variability? 

Goal 2: Test for increasing biological variability 

r = 0.64, p' < 0.01 r = -0.39, p' > 0.5 

r = -0.22, p' > 0.5 



Does biological variability track climatic variability? 

Goal 2: Test for increasing biological variability 

1976/77 



Conclusions 

•Basin-scale decrease in SST variability 

•Great variability in regional variability trends 

•No uniform biological response to changing SST variability 

 

Fundamentally regional-scale problems 
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