Continuity equation
(Ch. 2.5)
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Net mass inflow (In minus Out, x-direction)

M, =

Net mass inflow per unit volume (considering all direction), which is local density change
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Continuity equation
(Ch. 2.5)

Continuity equation (mass conservation)
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Decomposition of total density

total=basic state + perturbation

p(X, Y, Z, t) = pO(Z) + p,(Xr Y, Z, t)

decomposition
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using divergence operator
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using total derivative of density
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Continuity equation
(Ch. 2.5)

Scale analysis of the continuity equation
after decomposition
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Continuity equation scaled for midlatitude synoptic scale motions
using divergence operator
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