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In the post-spring-bloom period (July-September), the high primary production 
values in the Okhotsk Sea are commonly confined to dynamically active zone, 
where nutrients are supplied to the upper mixed layer. Strong tidal mixing in the 
Kuril straits area augment nutrients in the euphotic zone, and submesoscale and 
mesoscale eddies transport high-nutrient coastal waters into pelagic part of the 
Okhotsk Sea.  We demonstrate that mesoscale eddies originating in the Kuril
Basin are related to the baroclinic waves coming from the Pacific Ocean into the 
Okhotsk Sea through the Kuril Straits. There is a strong relationship between the 
wind stress curl in the northern North Pacific in winter and the eddy dynamics in 
the Okhotsk Sea. Increased wind stress curl results in enhanced mesoscale eddy 
activity and high chlorophyll concentration in the Okhotsk Sea in late summer 
and fall with 1- year lag.  
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Q = ρ-1·ƒ·∂ρ/∂z (⋅10-11, m-1· s-1)
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∼6 cm s-1

с = σ/κ = ƒH-1∂H/∂y/(κ2+ RD
-2),  H-1∂H/∂y=  2-5⋅10-5 m,  λx =3⋅105 m,  

RD =1.4- 2.2⋅104 m, cbarot. = 5–10 m s-1,  cbarocl.= 0.4–2.5 m s-1   

с = σ/κ =  -β/(κ2 + RD
-2),  (κ=2π /λx)  

сbarotrop.= 1.6-3.6 cm s-1, (RD  = gh ⋅ ƒ-1, λx =2-3⋅105 m) 
сbaroclin. = 0.3-0.8 cm s-1  (RD  = heg' ⋅ ƒ-1, ∆ρ⋅ρ-1=10-3, he=200 -500 m) 
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Zonal wind stress (τx), N m-2

∆τx= τx
46-48°N,165°E-170°W - τx

44-46°N,165°E-170°W



Correlation between  (τx
46-48°N,165°E-170°W - τx

44-46°N,165°E-170°W ) (November –
March, 1-year lagged) and SL (monthly averaged, July, August, September)

r= 0.6-0.8, r= -0.6 - -0.9



∆SL ∼ -hе⋅ ƒ/(ρ⋅β⋅g⋅h1
2)⋅∇τ(∼∆τx/∆у) ⋅ ∆x, 

∆τx = τx
46-48°N, 165°E-170°W- τx

44-46°N, 165°E-170°W= 0.04 N m-2, ∆x = 225 km
(с∼  1-2 см сек-1,  November-March), h1= 200 m, ∆SL ∼ 12 cm. 
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44-46°N,165°E-170°W (November-March), 1-year lagged.
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• The mesoscale eddies originating in the Kuril Basin are related to 
the baroclinic waves coming from the Pacific Ocean into the 
Okhotsk Sea through the Kuril Straits. 

• There is a strong relationship between the wind stress curl in the 
northern North Pacific in winter and the eddy dynamics in the 
Okhotsk Sea. 

• Increased wind stress curl results in enhanced mesoscale eddy 
activity and high chlorophyll concentration in the Okhotsk Sea in 
late summer and fall with 1- year lag.  

Summary


