


•  Development of  high 
resolution (5 km) regional 
ocean  circulation models  
to examine physical 
environment and marine 
ecosystems 

•  Much of  the atmospheric 
forcing data has coarse 
horizontal resolution 
(~2.5°) => problems 

•  2 regions: west Antarctic 
Peninsula, Ross Sea 



•  Dynamic scale (deformation radius) is ~5 km 

•  Sets the width scale of  eddies, frontal jets and 
coastal currents 

•  Weak stratification means that bottom 
topography has strong control over circulation 
(flow follows f/h) 

•  Land elevation creates small scales in 
atmosphere which affects the ocean (coastal jets, 
katabatic winds, lee eddies) 
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T = g'h²/2f = 0.7 x 10^5 m³/s 

u = g'h/fW = 4 cm/s 

P-E = 1.5 m/yr 

L = (ΔS/S)T/(W*(P-E)) ~ 330 km   

Potential freshwater sources 
for coastal current: 

•  Surface: sea ice melt, P – E 

•  Lateral: runoff, glacier calving 

Box model for P-E L 

P-E 



Estimated precip 
from Xie and 
Arkin (1997) 
global climatology 

Compare to van 
Lipzig et al 2004 
result from a 
precip model 
(previous slide). 









Melting under 
George VI Ice shelf 

Average over first 2 
years  

Average is 3.8 m/yr 
from model. 

Observed is 2-4 m/
yr 



Ross Sea model 

5 km spacing 

Ross Ice Shelf, sea 
ice, various 
Atmospheric fields 

Adding AWS winds at 1 
point near TNB to 
ERA-40 winds changes 
HSSW production with 
dynamics sea ice 
(Kamel poster) 

AMPS winds with 
imposed sea ice 
changes circulation 





Comparison of larger 
Scale winds with AWS 
observations (averaged 
over 3 winters) 



Improvement due to AMPS downscaling 

These subtle changes affect ocean. 



High Salinity shelf 
water is made in 
winter in TNB 
polynya. The 
modified winds 
produce stronger 
circulation near the 
coast, which exports 
more dense shelf 
water.  

[imposed sea ice, so 
HSSW production is 
the same between 
cases] 
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