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1. Background  2. Jet FormaHon 
•  We calculated the shape of the 
jet using a perturbaHon model. 

•  The jet width and intensity are 
dependent upon the wind velocity 
(Uo), the angle between the wind 
and ice edge (ϕ), and the Froude 
number and Rossby Radius. see  

•  The perturbaHon to the flow is 
parallel to the ice edge. 

4. Large Scale Modeling 3. Idealised Modeling 
•  We used a short CICE run 
on an idealised domain to 
produced a high resoluHon 
model of the sea ice edge. 
This domain is cyclic and 
land free to produce an 
undisturbed ice edge. see 
•  Model runs are done in 
pairs using the same 
idealised forcing set with 
on‐ice winds. One run has 
the jet and one is leX 
unperturbed.  
•  From the the pairs of 
model runs we were able to 
calculate the velocity 
anomaly due to the 
presence of an atmospheric 
jet. As with the idealised 
model, the ice velocity 
anomaly decays with the 
wind velocity anomaly. 
•  This increased ice 
velocity can have a 
significant effect upon the 
sea ice, such as increasing 
the compacHon at the ice 
edge. 
•  Our aim is to 
parameterise CICE to apply 
the jets. This will enable us 
to study the role of the jets 
in a real world situaHon.  

Ice concentraHon, lateral velocity and lateral stresses at the 
sea ice edge during on‐ice winds and ocean currents 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•  Current Global Climate models crudely parameterise 
sea ice dynamics. This leads to errors in the predicHon 
of sea ice extent. 

•  The aim of this project is to apply atmospheric jets to 
the sea ice edge and invesHgate the effect this has upon 
the sea ice pack. 

•  Atmospheric jets are known to form over sharp 
changes in surface roughness, such as coastlines. The 
formaHon is well understood and documented in Hunt 
et al 2004. 

•  Winds blowing from smooth ocean to rough broken 
ice will become more turbulent. This will cause the 
atmospheric boundary layer to change thickness and 
due to the Coriolis effect, a jet will form. 

•  We have produced an idealised model using a 
Viscous PlasHc sea ice rheology. 

•  We have introduced the jets to the Los Alamos Sea 
Ice Model (CICE) on an idealised domain. 

•  A similar oceanic jet is 
expected to form underneath 
the ice. This jet is thinner than 
the atmospheric jet. 

•  The jets alter the 
atmospheric and oceanic 
forcing in the models. 

•  Perturbed wind parallel to an 
ice edge at angle ϕ ≈ 20◦ to the 
unperturbed win. 

VerHcally integrated, two‐dimensional momentum balance of the sea‐ice‐ocean mixture layer 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•  We solved the sea ice momentum balance using a 
Viscous ‐ PlasHc stress tensor. This stress regime is used in 
many sea ice models including the CICE model. 
•  The system of equaHons is simplified to be steady state 
and laterally invariant. , i.e.  

•  The atmospheric stress,      , is used to represent the 
atmospheric jet. The ice concentraHon is set to A=0 for x=0, 
to represent the ice edge. 
•  The graph below shows the soluHon for the ice 
concentraHon and velocity parallel to the edge (the v 
component). 
•  The concentraHon increases rapidly as expected for on‐
ice winds bunching the ice together. The lateral velocity 
decays away from the ice edge. This follows the decay of the 
lateral wind stress. 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Sea ice concentraHon anomaly due to an atmospheric jet. 
Original winds at an angle of  ϕ ≈ 45◦  to the ice edge. 

Parallel velocity anomaly due to the presence of an 
atmospheric jet along the sea ice edge. The edge is located 
at 70°N and is at an angle of  ϕ ≈ 45◦  to the ice edge. The sea 

ice anomaly is blue and wind speed anomaly green. 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