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In the fall 2020 an extraordinary ecological situation with mass death of hydrobionts and 

unnatural color and odor of oceanic water near Kamchatka Peninsula was noted. It was associated 

with strong positive anomalies of sea surface temperature (SST) in this region in summer-fall 

months which facilitated to formation of so called red tide with harmful bloom of algae, 

responsible for death of hydrobionts in coastal zones near Kamchatka Peninsula [1].  

Fig. 1. Surface temperature differences [K] between 2020 and 2015 (a) and between 2015 and 

2013 in summer by GISS data.     

Several factors contribute to the increased risk of the formation of such regional climatic 

and ecological anomalies, in particular in the Pacific coastal zones. In [2,3], among the reasons 

for the formation of a record flood in the Amur River basin in 2013, it was noted against the

background of a long-term significant tendency of global and regional warming the  atmospheric 

blocking over the Pacific Ocean during the monsoon season (August-September) in the negative 

phase of the Pacific Decadal Oscillation (PDO) with positive surface temperature anomalies in the 

western part of the Pacific Ocean off the Asian coasts (the role of El Nino phases and West Pacific 

teleconnection pattern was also noted).  
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Fig. 2. Probability of exceeding the Amur River runoff [m3/s] in August of various levels from 

observations for the period 1900-2013 (1, green curve) and separately for the positive (2, red curve) 

and negative (3, blue curve) PDO phases.  

The significance of regional temperature anomalies in different PDO phases is illustrated 

in Fig. 1, representing the temperature differences between years in the negative PDO phase (2013 

and 2020) and in the positive PDO phase (2015). (In the positive phase of PDO, in particular in 

2015, surface temperature anomalies in the western Pacific are negative.) Against the background 

of general warming, with significant positive SST anomalies in the west part of the Pacific Ocean 



associated with a negative PDO phase, as in 2020 (see Fig. 1), increases the risk of formation of 

red tides in the coastal zones of the Far East. Connection with PDO of red tides was noted in other 

regions, in particular, in the coastal zones of North America [4-6].  

The data obtained in [2,3] indicate the potential for the influence of PDO on the formation 

of the extreme runoff of the Amur River during the period of monsoon activity. In particular, 8 out 

of 10 years with the highest discharge of the Amur River in August since 1900 corresponded to 

the negative PDO phase. Figure 2 shows the probability of exceeding the Amur River runoff [m3/s] 

in August of various levels from observations since 1900 and separately for the positive and 

negative PDO phases.  
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Fig. 3. Frequency of atmospheric blockings in dependence on longitude in the Northern 

Hemisphere in summer for the period 1969-2013 (black curve) and separately for negative (blue 

curve) and positive (red curve) PDO phases.  

Significant role in the formation of climatic extremes like Amur River flood in 2013 is 

associated with atmospheric blockings. Figure 3 shows that the frequency of atmospheric 

blockings over west part of Pacific Ocean in the Northern Hemisphere in summer for the period 

1969-2013 is highest in the negative PDO phase [3]. According to [7], atmospheric blockings, 

particularly in July-August-September, in the Northern Hemisphere as a whole by data for last 

decades are more frequent and intense in negative PDO phase. 
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