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Approach
Motivation Summary
Develop an idealized edégsolving 1. ldealized GCM reproduces many basic aspects of the Arctjc:
o - ' model of the Arctic Ocean that allows halocline |
for explicit control over parameters exchange througlfrramsStrait
circulation of Atlantic Water
‘ Develop analytic three layer model that Ice thickness and transport
RS represents the halocline, Atlantic layer, and 2. Predictions from the analytic model compare well with thaf
low salinityshelf water found in the GCM over a wide range of parameters.
3. HEdy fluxes and vertical diffusion close the salt budget ang
Compare basic characteristics of the GCM determine the properties of the halocline.
Arctic with those predicted by the theory: 4. The pressure gradient associated with the halocline driveg
_ _ halocline thickness Atlantic Water In the cyclonic boundary current.
Wrztcgg“ggep‘atr']ag“c Water into the halocline salinity 5. The contrast between fresh shelf waters and salty AW driVes
Wind forcing, heat flux, precipitation, and transport of Atlantic Water | the C|rc_ulat|on and maintains the haloclln_e. Dn‘ferent_
ice are all potentially important freshwater content of the halocline dynamics on open and closed geostrophic contours Is key]
wind 2.5 m/s n 1 So T 1
—> = Numerical Model Theory g ol
3500 ° | eddy fluxes \é?;fﬂ;a;n h
3 FORCING: Consider a 3 layer system 2
' Uniform wind stress (northeast to 1. Halocline
25000 N\ ZBE Nt southwest, see vector) 2. AW layer
= I s Restoring of SST [t o |3 thn fresh_ layer near bogndary
= N | B. temperature (colors) (representing runoff, Pacifietc)
1500 - T , Restoring of salinity towards Bear the
 Nordic Seas . Arctic boundary ( runoff, Pacific Watgr) | | | |
toco T. S are restored toward6and 35 The boundary current is the region over the sloping bottom (open geostrophic contouis)
ool | " for y < 350 km (source of Atlanti¢ Wate|Mean advection Is along the topography
_ 13 Lateral density gradients will drive eddy fluxes throumgroclinicinstability
o S LA L 15 Since surface forcing and mean flow are weak in the interior, the eddy flux integrated
x {km) around the basin interior must be zero
MITgcmwith seaicepackage, 6.7 km grid spacinggléne. 1000 m Vertical diffusion Is required to close salt balance in the interior
deep with continental slope and milirctic ridge (white contours) This gives two equations and two unknowns : surface salinity and halocline thickness
Model is initialized at rest and run for 100 years

Analytic solution

Parameterize eddy fluxes between the boundary and the interiowgs=cV(S- S)

M ean C| CU Iat|0n where c Is a constant andiS salinity In the interior

Requiring that the net salt flux into the basin is zero and that vertical diffusion balances 1
horizontal salt flux results in the governing equatior| [y - / (1- D)*=(
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whereD = ($-S1 )/($-S) Is anondimensionakurface salinity and =
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T at 162 m, Ice thicknes#hickness increase with .
V (every 180 point) and JVelod ,tgreshwater content F initially increase, | mo0el O 8

then decreases as halocline gets sa

Boundary Current and Fluxes
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MEAN SECTIONS NEAR WESTERN BOUNDARY (white line on mieah w0 20 s o0 @3 2 % 10 2 0 1 2 3 4 07 10° 10° 10° 10°
_ _ h, model (m) S, model F model (m) ‘¥ model (Sv) Kk (m2s 1)
Cold, fresh halocline ~ 200 m thick
Warm, salty Atlantic Water in cyclonic boundary current 642 halocline thickness, surface salinity, and transport of AW is also wel
Eddy fluxes of salt from boundary into the interior freshwater content all compare well with GCM over predicted by the theory
negative in upper halocline (decrease salinity) a wide range of diffusivity;oriolis parameter, relatively insensitiygatams
positive In lower halocline (increase salinity) salinity and thickness of shelf water until it collapsk®o(layge
must be closed by vertical diffusion because mean advection and
surface forcing are weakThis forms the basis for the theory Values ofk=10°to 10° m?/s produce a realistic halocline




