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General Surface Circulation Patterns
Various Wind Regimes: (Data presented is from 2011 but results are similar for all years.)

Barrow Canyon Flow Regimes:

Mean surface circulation when winds blow toward
0 - 90  T.

Mean surface circulation when winds blow toward
90 - 180  T.

Mean surface circulation when winds blow toward
180 - 220  T.

Mean surface circulation when winds blow toward
220 - 260  T at <6 m/s.

Mean surface circulation when winds blow toward
220 - 260  T at >6 m/s.

Mean surface circulation when winds blow toward
260 - 280  T.

Mean surface circulation when winds blow toward
280 - 360  T.

Wind regime maps were constructed by
compositing all measurements during
which the wind was blowing toward a
particular sector.  

Winds blowing toward 220 - 260  T are
parsed into <6 m/s (below left) and
>6 m/s (below), due to di�erent circulation
patterns emerging under varying speeds.
For winds >6 m/s coastal �ow reverses,
�ow in the northern region is uniformly
westward, and �ow o�shore of Point Lay
and over the central shelf is southwestward.  
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o Maps of mean �ow under conditions when
Barrow Canyon �ow was to the northeast (above)
and southwest (below).  Current speeds are much
faster when the mean �ow is southwestward.

Hydrography:

In 2011 few fronts were recorded (above - 9/15/2011),
but in 2012 transient fronts were evident as strong,
extensive convergence zones (below - 9/20/2012).

Surface Circulation Patterns:

Surface Current Variances:

Ice retreat was earlier in 2011 (above)
than in  2012 (below). 
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Wind momentum distributed over depth according to stratification 
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PGFSOUTH > /H 
Flow is northward, but sheared

VN(z)
HMIX  

PGFNORTH (surface) < /HMIX 
PGFNORTH (subsurface) > (x,y,t)subsurface 
Surface flow is southward, but sheared 
(flow direction at depth is unknown) 
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PGF(x,y,z,t) = <PGF(x,y)>PA + PGF(x,y,z,t)sea-level slopes, density field  

(x,y,t)/H (x,y,t)/HMIX !

North of Fr ont 
  (strong strat)!

South of Front 
  (weak strat)!
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Sea Ice Concentration:

MW

CTD transect from southwest to northeast (yellow line
on variance �gure to the right). Strati�cation was weak
in 2011 with a near complete absence of meltwater;
however, strong strati�cation was evident in 2012 due
to presence of meltwater (MW), resulting in well
de�ned fronts (above). Frontal convergence occurs due
to strong (weak) strati�cation north (south) of the front,
as well as mean southward winds opposing the mean
northward pressure gradient (left). South of the front,
vertically integrated wind stress distributed over the
water column is less than the pressure gradient, thus
surface �ow is northward. North of the front wind
stress is trapped to the shallow mixed layer and
greater than the PGF, so surface �ow is southward.

MW

North of 71.5 N, variance in the current �eld
was one and a half times greater in 2012 (below)
than in 2011 (above), while wind variances in
both years were the same, suggesting mesoscale
forcing.
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