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Task of project: Investigate E-E nonlinearity by assuming a z-independent geostrophic
U= Ug + Ue

flow in order to explicitly solve the x-z nonlinear Ekman layer problem 1



Steady State Equations

Curl is taken and put into component form

Comes from Navier-Stokes (in x-z) Uy + WUy —fU = —dg + V (Uge + Us2)
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Note: Superscript denotes order

number except for on gradient MethOd for Solving Equations
operator
Order O Adds Order 1 fAOCLchll,?er Order 2
fourier

mode
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ZJ “e")

(Sum of order N correction terms)
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Summary of key findings

Finding: To an Nth order approximation the Ekman-Ekman nonlinear interactions are a main
contributor to the intense downwelling upwelling phenomena when Rossby numbers approach and go
higher than 1

Application: Ice-ocean stress field across sharp gradients such as leads in the sea ice cover
Rossby number based on the Ekman velocity and horizontal length scale approaches order one values

Other research: counter-intuitively turbulent fluxes under active leads are higher when we have
downwelling than upwelling (Bourgault et al).




