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Fully non-linear equations of motion for (u,v,w,p, and rho’)
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x-momentum
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y-momentum
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z-momentum
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continuity
volume conservation
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density equation
(without diffusion)
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O(1)
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O(Ro)
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O(Ro^2)

Andreas Muenchow
m/s  =  m/s * nd
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“nd” is no dimension & O(1)
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Scale
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non-dimensional variable
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non-dimensional parameters

Andreas Muenchow
O(1) velocities
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2 independent equations
for three variables
—> p0 still “unknown”
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Order Ro or O(Ro) with known O(1) variables (u0,v0,p0)
                            but unknown O(Ro) variables (u1,v1,p1)
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Jacobian operator:
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w1 = w1(p0):
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Quasi-Geostrophic Vorticity Equation
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gives geostrophic pressure p0=p0(x,y,z,t)
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geostrophic
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O(1) effects
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O(Ro) effects
    Ro << 1


