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

periods 



Some features of temperature field in the NP in 2007-2013 

Mean winter (I-IV) SSTA, 2007-2011 
Corr. catch to mean winter (I-IV) SSTA  

for 1982-2011 

Mean SSTA in cold season (I-V) 
in 2012-2013 

Mean SSTA in warm season (VII-X) 
in 2012-2013 



Long-term dynamics of total Pacific 
salmon catch (bold line) and 
detrended Global dT (thin line) 

The projected trend of total commercial 
catches (bold line) of Pacific salmon 
Oncorhynhus spp. with a 50 year future 
perspective. Thin line shows commercial 
catch; bold line shows predicted trend marked 
with standard deviation vertical bars 

Long-range forecast of total Pacific salmon catches based on cyclic 
character of changes in their stock (Klyastorin and Lyubushin, 2007) 



Variations in AMO index (a) and WK pink salmon catches 
(even years) (b); CS of total FE pink salmon catches and 

AMO index (c)  
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Loadings of 
the first 2 
principal 
components 
of the 34 
climatic and 
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period 



MULTI-DECADAL CHANGES IN GLOBAL AND REGIONAL TEMPERATURE 
ANOMALIES (Modified from Tisdale, 2015) 



Periods of high salmon abundance in 
the 20th and early 21st centuries 
began on ascending branches of 
multi-decadal cycles and continued 
till they reach their maxima. So, we 
can expect the beginning of next 
salmon period around 2040. 
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The North Pacific SSTA and salmon periods 
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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.  

 

 



SSTA patterns in the North Pacific in January-April (a), 
May (b) and July-October (c), 2014 

(а) (b) 

(c) 



Conclusion (May 2018, Khabarovsk) 

• During the last 10 years there were very considerable variations in catch 
volumes of main Far East pink salmon stocks. After the peak catch of East 
Kamchatka stock of 182,000 t in 2011, and West Kamchatka stock of 165,000 t 
in 2012, their catches decreased substantially, respectively to 37,000 t in 2013 
and 8,200 t in 2014. In 2015, the East Kamchatka pink salmon catch rose 
again more than two times, up to 89,000 t, and the catch of West Kamchatka 
pink salmon in 2016 increased 9 times. Moreover, in 2016 there was a sharp 
increase in catch of even-year generation of  East Kamchatka pink salmon. 
During 2011-2015 there was 4-fold decrease in odd-year generations of pink 
salmon off the East Sakhalin.  

 

• These wide variations in pink salmon catches, and in a broader context, in 
their stocks were associated with the above-mentioned changes in climatic 
conditions, which reflected the intensifying short-term variability in the NP 
climate. It may be supposed that the occurrence of short-term “heat” and 
“cold” waves will increase during the next decades. This will make difficult to 
project the state and catches of Far East salmons. 



Total catches of all FE 
salmons (blue) and pink 
salmon (red), 1911-2018   

2018 

Catches (t) of East Kamchatka 
(odd years) and West 
Kamchatka (even years) pink 
salmon. The latter time series 
is shifted 1 year back 



SSTA patterns in the Northwest Pacific in May-June: 2015 
(a), 2017 (b) and difference between 2017 and 2015 (c) 
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SSTA patterns in the North Pacific in January-April: 2016 (a), 
2018 (b) and difference between 2018 and 2016 (c) 

(а) (b) 

(c) 



SSTA patterns in the North Pacific in July-August: 2016 (a), 
2018 (b) 
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(b) 



Sea Ice cover in the Bering Sea 

by mid-April 
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Changes in chlorophyll “a” in the 
Western Bering Sea for 3 years 



Changes in chlorophyll “a” in the 
Northeast Pacific for 3 years 



Changes in chlorophyll “a” in the 
Karaginskiy Gulf for 3 years 



CONCLUSION 

• Long periods of increased/decreased abundance 
and biomass of Pacific salmons are clearly 
associated with the corresponding climatic 
“epochs” and may be predicted with some 
degree of certainty 

• However, the reasons of very sharp 
increases/decreases in catch during the specific 
period of high/low abundance are uncertain and 
require special consideration and research 



Thank you for attention 


