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Pacific water inflow to the Arctic  
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Transport = 0.13 Sv 



Looking North  

Beaufort shelfbreak jet  

Year-long mean velocity (cm/s)  

 
    Notably, the transport is only 10-15% of the transport through Bering Strait, 

and recent studies have indicated that, in summer, most of the transport 
through the strait drains through Barrow Canyon    
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Seasonal Trends of the slope current     



Seasonality of the winds     
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  Nature of the Chukchi Slope Current   



  

 
    Question: Is the current entirely wind driven?    

 

Answer: No 
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Realizations of the shelfbreak jet    



Realizations of the slope current     



  

 
    Question: How does the slope current evolve going downstream ?    

 

•  There is no significant downstream trend in transport  

•  The cross-stream location of the current varies from section to section   
      suggesting that it is not locked to topography (a free jet)  
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Stability assessment of the current     



  

 
    Question: How does the slope current evolve going downstream ?    

 

 
• The current is baroclinically unstable, implying that it should meander,  
      perhaps form eddies, and become  more vertically uniform 
      as it flows to the west (i.e. reduced vertical shear)   



  

 
    Question: How does the slope current evolve going downstream ?    

 



  Revised Circulation Scheme   
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  The Chukchi slope current and shelfbreak jet are present throughout the year    
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Summary 

  

 
The retrospective analysis has revealed a heretofore unknown current, present during 
 the summer months, transporting Pacific water out  of Barrow Canyon to the west  
 along the Chukchi slope 
 
The “Chukchi Slope Current” is present in all wind conditions but becomes stronger  
 in early fall when the easterly winds pick up 
 
It is a free jet which is baroclinically unstable and hence should form eddies  
 
In the summer months it transports > 50% of the Pacific water (and a large amount of heat) 
from the Chukchi Sea into the Canada Basin, but its fate is unknown 
 
The mooring data across the shelf/slope reveal that the Chukchi slope current is a  
 year-round feature, as is the eastward-flowing shelfbreak jet; both of these features  
 will strongly impact the shelf/slope exchange 
 


