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PHC update:  spring 2005PHC update:  spring 2005

(1)(1) •• Numerical issueNumerical issue: EWG anomalies : EWG anomalies 
→→ zonal anomalies zonal anomalies 
(OI background field)(OI background field)

•• Physical problemPhysical problem:  small ice:  small ice--oceanocean
heat flux anomaliesheat flux anomalies

•• FixFix: : gaussiangaussian background fieldbackground field

(2)(2) • Numerical issue: Bad deep WOA data
• Physical problem:  

instability →
overturning →

isolated SSH anom’s →
long-lived stationary eddies

• Fix: interpolate/extrapolate AOA data
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overturning overturning →→

isolated SSH isolated SSH anomanom’’ss →→
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•• FixFix: interpolate/extrapolate AOA data: interpolate/extrapolate AOA data

http://psc.apl.washington.edu/Climatology.htmlhttp://psc.apl.washington.edu/Climatology.html



Bering Strait fluxesBering Strait fluxes
Woodgate et al., 2004/2005

http://psc.apl.washington.edu/HLD/Bstrait/bstrait.htmlhttp://psc.apl.washington.edu/HLD/Bstrait/bstrait.html



SCICEX cross-arctic sectionsSCICEX cross-arctic sections

• A paper maybe in the works…
Muench et al…



• TED (Thickness & Enthalpy Distribution) sea 
ice model 

• POP (Parallel Ocean Program) ocean model, 
version 1.4

• “North Pole” displaced to Greenland
• Assimilation of SSM/I ice concentration
• Open southern boundary at 45°N (inflow from 

global model)
• NCEP forcing now; ERA-40 forcing this summer; 

AOMIP forcing in the future?
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Pan-Arctic Ice−Ocean Modeling and Assimilation System (PIOMAS)Pan-Arctic Ice−Ocean Modeling and Assimilation System (PIOMAS)

http://psc.apl.washington.edu/IDAO
zhang@apl.washington.edu

<1979-2004> Bering St. inflow: 
1.06 Sv

AOMIP for now: regional MOMAOMIP for now: regional MOMAOMIP for now: regional MOM

cross-Arctic transectcrosscross--Arctic transectArctic transect



2004 LAS study, part I: 
Salinity sections (1978 mean)
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Ditto, but worse!Relative to PHC:
Freshwater is too deep



2004 LAS study, part II:
Velocity at 500 m (1978 mean)
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2-layer fluid  (0 – 800 m)

Top: wind-driven B.Gyre
Bottom: cyclonic bound. current

1-layer fluid (0 – 800 m)

wind-driven B.Gyre

The 2 current systems
are (unrealistically?)
vertically decoupled!

Deep anticyclone
“destroys” the cyclonic

boundary current.



What’s going on?
Hypotheses:

• resolution: no…

• surface stress differences (ice motion): probably plays a role

• AW inflow differences: AWI study

• advection schemes: AWI & others’ studies

• vertical mixingvertical mixing New work: 
Sensitivity experiments with the UW model
vertical viscosity & diffusion coefficients =

0.01, 0.05, 0.25 cm2/s

analyze 1978 annual ave’s

UW MOM + TED regional model
Kraus-Turner mixed layer
Levitus’82 initial condition, 

but AOMIP restoring to PHC (!)



Salinity sections: Alaska – Franz Josef Land
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Freshwater content (0-800 m, rel. to 34.8)
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More mixing →
less column freshwater,

but it spreads laterally!



Velocity at 416 m
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It’s mostly cyclonic!
• WOA initial condition
• old standard: k = 0.25
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The Beaufort Gyre: baroclinic vs. barotropic
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