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Data: velocity observations in the Bering Sea during the
B 7-2010

“180 = _YA- v
~178" _176" —17a- Z172° 170" _168" 166" -

1. NS55, N40, N25, C55, c40, c25, S55, S40, S25 moorings
(T.Weingartner and K. Aagard)

2.  Bering Strait moorings (R. Woodgate)

3.  Surface drifters (P.Stabeno, NOAA) 35m

4. ARGO drifters (1000m)
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Preliminary results of the
2007
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Preliminary results of the SIOM/BESTMASS 4Dvar DA

Eastern Bering Sea, Resolution 15km

50
40
130

420

SSH, em. ¥=2007 M=1 D=3 h:m=0:0

[ 5 e

b

180 182 184 1686 188 150 192 194 196 198 200

=205 =4 = h m= ULl

180 182 184 186 188 190 192 194 196 198 200



Transport Sv

Increased transports through the Bering Strait.

Section 1 Section 1
2.5 2.5
2 2r
15 = 1.5p
@D
1 s 1 S
w
f
0.5 S 0.5 /
—
o O ‘
—0.5 —0.5F
_1 1 L _1 1 1 1 1 1 1 1
(o] 150 200 o 50 100 150 200 250 300 350
Julian days Julian da

——
-
—

NottncludlngACC~-~----~-----.---§-~{\3---; Dy

s oA a o e AN i e

B L

g lllllllll‘hllll‘/llllll

91 93 95 97 99 01 03 05 07 09 11

AMTrans{Sv)
o O OO
o ~ 0o @

Why?



2008

1.Hydrophysical data
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Satellite (Envisat) Sea Surface Height Anomaly (SSHA)
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Temperature and salinity along the section
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Bering Strait Transport (R.Woodgate)
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Optimization of the High-Frequency Radar observations

Schematic showing desired coastal HFR
observations in the Bering Strait region

(Calder et al., 2009)



Adjoint sensitivity analysis: approach
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Forward

. 4Dvar data assimilation :

Adjoin Parameters:

a) Initial conditions,
b) boundary condition for the model

What kind of data cause the major changes in the “map” ?
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Optlmal observations: HFR
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Optimal observations: HFR
Adjoint sensitivity analysis and OSSE’ s




Optimal observations:
HFR for operational hindcast for the Bering Strait flow
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Summary:

1. 2008 circulation in the Pacific Sector of the Arctic Ocean differs
significantly from others circulations. It can be done in similar
way for any years: 2011,2012,2013..

2. Combine analysis of the SSHA and reconstructed circulation
shows significant decrease of the SSH during 2007-2009 that
may explain the increased flow through the Bering Strait

3. Adjoint sensitivity analysis allows to construct optimal
observational HFR network for the Bering Strait, and can be
extended for the mooring observations
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