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Pacific salmon (red line) and pink salmon (blue line) catches in the 
Far East of Russia in 1911-2014, thousand tons 
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Two periods of high salmon production in 
Russia and their association with winter 

SSTA in the NP 
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Warming 
trend 

Correlation patterns between salmon catches 
and mean winter SSTA field for two high salmon 

periods 



Warming trend in the North Pacific in 1950-2012 as shown 

by EOF3 PC (10.9%) of winter (JFMA) SSTA field , 1950-2012 

(a); time series of PC3 (b), and correlation pattern between 

PC3 and H500 in the NH (c) 

(b) 
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Pink salmon catches in different Far East regions of 

Russia  in even (red bars) and odd (blue bars) years, 

1949-2014 



Some characteristics of the winter North Atlantic 

Oscillation (1950-2014) 

https://climatedataguide.ucar.edu/climate-data 



 

 

Correlation patterns between sum of normalized anomalies of 

Azores High and Icelandic Low longitudes and winter (DJF) H500 

field in the NH 

 

1950-1976 1977-2005 



OUTLINE 

  
•Examine leading modes of atmospheric variability in the 
North Atlantic basin and Eurasian sector; 
 
•Consider the effects of atmospheric variability in the Atlantic-
Eurasian sector on the SST in the North Pacific; 
 
•Consider the association of changes in Far East  pink salmon 
production with the winter NP SST, taking into account 
atmospheric variability over Eurasia; 
 
•Summarizing and conclusion   

• Two periods for analysis: 1950-1976 and 1977-2005 (DJF); 



Main Eurasian teleconnection patterns in 

January (positive phase)  

EA/WR SCA POL/EUR EA 

http://www.cpc.ncep.noaa.gov/data/teledoc/ 



First 3 EOF’s of mean winter (DJF) H500 field in the 

Eurasian sector (20-70°N, 0°E-150°E): 1950-1976 (top) 
and 1977-2005 (bottom)  

EOF1 (33.8%) EOF2 (19.9%) EOF3 (11.5%) 

EOF1 (38.5%) EOF2 (20.2%) EOF3 (12.1%) 

R(PC1; SCA)= 0.72 R(PC2; EA/WR)= 0.62 R(PC2; EU)= 0.16 

R(PC1; EA/WR)= 0.64 R(PC2; SCA)= 0.80 R(PC3; EU)= -0.50 



Effects of of climatic variability in the Atlantic – Eurasian sector associated with 

the Scandinavian-type pattern, on the North Pacific SST: 1950-1976 (left) and 1977-

2005 (right) 



Effects of of climatic variability in the Atlantic – Eurasian sector 

associated with the EA/WR pattern, on the North Pacific SST: 1950-1976 

(left) and 1977-2005 (right) 



Effects of of climatic variability in the Eurasian sector associated with its 

EOF3, on the North Pacific SST 1950-1976 (left) and 1977-2005 (right) 



Association between indices of atmospheric variability 

in the Atlantic (20-70°N, 110°W - 40°E) and Eurasian 

(20-70°N, 0-150°E) sectors (1977-2005) 



Lagged correlations between sum of normalized winter anomalies of 

Azores High and Icelandic Low longitudes and winter (DJF) SST and H500 

fields in the NH (1977-2005) 
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Winter correlation patterns of EOF1 PC of NP SSTA, WP and NPGO 

indices with SSTA field in the NH (left); correlation pattern of EOF1 PC and 

H500 field in the NH and PC1 scores for 1972-2010 (right) 

 

EOF1 

WP 

NPGO 



Summary of Physical Part 

  (1) Effects of the North Atlantic climate variability on the winter North 

Pacific SST are realized via the teleconnection patterns over the 

Eurasian sector; 

 

(2) There is an evidence of strengthening of the North Atlantic impact 

on the western NP since the late 1970s, associated with the eastward 

shift of the NAO centers. The shift to warmer SST regime in the 

western NP in the late 1980s corresponded well to shifts in the state of 

the Eurasian teleconnection patterns; 

 

(3) Also, there is evidence of lagged response of the North Pacific on 

longitudinal shift in the NAO centers. And  

 

 



Correlation patterns between East Kamchatka pink salmon 
catches (odd years) and winter (January-April) SSTA (left) and 

H500 (right) fields in the Northern Hemisphere, 1971-2013 

lag=0 yr 

lag=-1 yr 



Correlation patterns between West Kamchatka pink salmon 
catches (even years) and winter SSTA (left) and H500 (right) 

fields in the Northern Hemisphere, 1972-2014 

lag=0 yr 

lag= -1 yr 



Russian catches of East Kamchatka pink salmon in odd years 
(1971-2013) and West Kamchatka pink salmon in even years 

(1972-2014) shifted 1 year back    



Correlation patterns between Sakhalin coast pink 
salmon catches (odd years) and winter SSTA (left) and 

H500 (right) fields in the Northern Hemisphere,  
1971-2013 

lag=0 yr 

lag= -1 yr 



Russian catches of East Kamchatka (EK) and Sakhalin coast (SC) pink 
salmon in odd years (1971-2013), and West Kamchatka (WK) pink 

salmon in even years (1972-2014) shifted 1 year back 

R (EK, SC)= 0.75 

R(WK, SC) = 0.62 



Correlation patterns between South Kuril pink salmon catches 
(even years) and winter SSTA (left) and H500 (right) fields in  

the Northern Hemisphere, 1972-2014 

lag=0 yr 

lag= -1 yr 



Russian catches of East Kamchatka (EK) and Sakhalin coast (SC) 
pink salmon in odd years (1971-2013), and West Kamchatka 
(WK) and South Kuril pink salmon in even years (1972-2014) 

shifted 1 year back 

R (EK, SK)= 0.44 

R(WK, SK) = 0.58 

R(SC,SK)=0.39 



Cumulative sums of anomalies of South Kuril pink salmon 
catches and winter (DJFM) NAO index, 1950-2013   



Conclusion 

• The dynamics of four main Far East pink salmon stocks during the recent 
period of warming in the western NP is, to a large extent,  determined by 
climatic processes  associated with “atmospheric bridge” connecting the North 
Atlantic and North Pacific via Eurasian continent. 

  

• The most striking feature during this period is a high coherence of pink salmon 
catches for generations of odd and even years. 

 

• Our results showed that in the regions with dominant odd-year generations of 
pink salmon (East Kamchatka, Sakhalin coast) the strongest correlationships 
were observed with thermal conditions (warming trend) during the wintering 
period in the ocean. At the same time, for dominant even-year generations 
(West Kamchatka) the relationships of pink salmon catches with warming 
trend were stronger for the early marine period of their life cycle. The results 
obtained may be considered as a first step in our understanding the 
mechanisms  of climate impact on pink salmon dynamics.  



Thank you for attention 


