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The predominant wind direction in the Beaufort Sea is easterly   

  10-m wind rose from the Met  
station in Pt. Barrow, AK  
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Transport of Pacific Water: 2002–3  
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Data from: 
 
2002-2004  SBI 
2005-2006  WHOI 
2008-2014  AON 
 
9 years total 
  



  
Seasonal to interannual variability  



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

−0.1

0

0.1

0.2

0.3

V
ol

um
e 

(S
v)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
−2

0

2

4

6
x 10

12

H
ea

t (
J/

s)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
−20

−10

0

10

20

30

40

Fr
es

hw
at

er
 (m

S
v)

Seasonal variation in transport  

volume transport  

heat transport  

Most of the transport of the current, and nearly all of the heat flux,  
occurs in the summer months  



Number of upwelling events using a Pt. Barrow wind proxy     

Pickart et al. (2013)  
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Interannual variation in transport  
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Interannual variation in transport  

The boundary current has diminished in transport by more than 80%  
over the last decade, even though the Bering Strait inflow has increased by 50% 



Interannual variation in transport  

Transport during summer (JJA)  



Interannual variation in transport  

Transport during summer (JJA)  Pt. Barrow alongcoast winds during summer  

Enhanced summertime easterly winds are the cause of the transport drop   



Two atmospheric Centers of Action   
 
 

BH = Beaufort High                      AL = Aleutian Low  

Mean sea level pressure  
and 10-m wind vectors 
from NARR,  2002-2011  



Beaufort High versus Aleutian Low   
 
 

Sea level pressure gradient  



Beaufort High versus Aleutian Low   
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Beaufort High versus Aleutian Low   
 
 

Sea level pressure gradient  



  
Ramifications of the reduction 

in boundary current transport 



Where does the water (and heat) go?   
 
 

have data from both sites in 2011  



Where does the water (and heat) go?   
 
 

Average heat flux at each site for summer 2011   

Barrow Canyon  Beaufort Slope   

35,000 km2 – 70,000 km2  
of potential ice melt  

Barrow 
Canyon  

Beaufort  
Shelfbreak jet  
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Sea-ice concentration in late-September 2011   
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Difference: 75,000 km2 
 



How does the water (and heat) leave Barrow Canyon?    
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Easterly wind event   summer 2011   

AON  mooring  

BC  mooring  



Conclusions 

  

Easterly wind event   summer 2011   



Conclusions 

  

Easterly wind event   summer 2011   



Conclusions 

  

Easterly wind event   summer 2011   



-175˚ -170˚ -165˚ -160˚ -155˚ -150˚

66˚

68˚

70˚

72˚

Barrow Canyon West Section 2011
0

50

100

D
ep

th
 (m

)

0 50 100

Distance (km)

26 28
28

30
30

31

31

31

31.5

31.5

31.5

32

32

32

32.4

32
.4

32
.632

.6

32.8

32
.8

32.2

32.232.2

| | | | | | | | | | | | | | | | | | | | | |57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 7374 75 76 77 78

-1.90 -1.75 -1.70 -1.65 -1.60 -1.40 -1.20 -1.00 -0.80 -0.40 0.00 1.00 1.50 2.00 3.00 4.00 5.00

Potential temperature (oC) overlain by salinity

0

50

100
0 50 100

Distance (km)

0
0

0

0

0

0

0

0

0

0
0

20

21 22 23
23 24

24
24

24 24.5
24.5 25

25 25.525.5

25.8

25.8

2626

26.2

26
.2

26.4

| | | | | | | | | | | | | | | | | | | | | |57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 7374 75 76 77 78

-80 -70 -60 -50 -40 -30 -20 -10 -5 0 5 10 20 30 40 50 60 70 80

Abs. geost. velocity (cm/s) overlain by me (kg/m3)Temperature (color) overlain 
by salinity (contours)  

ic
e 

ed
ge

  

July 17, 2011  

viewer is looking to the west  
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jet emanating from  
Barrow Canyon  

July 17, 2011  

viewer is looking to the west  



Chukchi slope sections  

Corlett and Pickart (in prep)  



Chukchi slope sections  

Corlett and Pickart (in prep)  

Chukchi slope current  
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Is this a regime shift or an interannual oscillation?        
 


