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Antarctic ice-shelf ice-thickness change rate ΔT/Δt, 
2003-2008
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Southern Ocean State Estimate 
(SOSE)

• Data assimilating model

• 1/6o horizontal 
resolution

• 42 depth levels 

• Modeled time period: 
2005-2010 

• http://sose.ucsd.edu
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Upper Layer (z>-225 m)
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Bottom Layer (z<-225 m)



ASE Heat Fluxes (TW)
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Potential Vorticity

Adapted from http://www.columbia.edu/~irs2113/3_Circulation_Vorticity_PV.pdf

H1

H2

•Conservation of potential vorticity requires fluids to follow 
contours of f/H.  

•In both hemispheres, poleward motion, toward larger 
magnitude f, requires stretching. Equatorward motion 
requires squashing.

•Here, we see that potential vorticity is not conserved.



Vorticity input from the wind-
stress curl to the ocean
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What is driving fluid 
into the ASE across 
the continental shelf 

slope?
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Conclusions
• Waters that most likely contribute to the melting of 

floating ice-shelves are found below the permanent 
pycnocline (z<-225 m)

• At depths greater than 225m, advection of warm, dense 
water from offshore is the primary source of heat in the 
ASE

• Heat is advected by the geostrophic flow across the 
continental shelf slope to the ASE

• The strength and   location of 
heat transport across the 
continental shelf is forced by 
the wind-stress curl
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Annually Averaged Stream Function



The blue line is the mean potential temperature profile of the 2008-2010 observations at a) 
shallow locations in Figure 1 plotted as filled diamonds and b) deep locations in Figure 1 plotted 
as unfilled diamonds. N is the number of observed profiles for each regime. The black line is the 
standard deviation of the mean profile. The cyan line is the mean potential temperature profile 
of the model equivalents to the observations. The red line is the standard deviation of the 
model mist (modeli-observationi). c)The cyan line is the 2008-2010 mean potential temperature 
averaged along the 2600 m depth contour within the lateral boundaries of the study domain, 
shown in Figure 1. The red line is the temporal standard deviation of the mean.



ASE Mass Transports



ASE Heat Fluxes



In situ observations
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