Web page for material: http://tinyurl.com/m4dau

Atmospheric Dynamics    



Summary of Salient Results
Lecture 7: Mass continuity
1. Conservation of mass and the continuity equation
Geometric coordinates
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Pressure coordinates





Mass of element = (M = g-1(x(y(p
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In pressure coordinates, air is incompressible!

2. Convergence and divergence

These terms are used in meteorology for the horizontal divergence of U, (H.U. 
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Thus convergence and divergence is very closely related to vertical velocity in pressure coordinates (ω = dp/dt ~ -g(w). ω is zero at the ground and small in the stratosphere. We therefore get a large-scale schematic pattern with convergence above and divergence below (Dines compensation):


[image: image4]
3. Link to the jet stream

Because U = UG + UA, and the divergence of the geostrophic wind is very small (O(1/RE)) , 

(.U = (.UA – the divergence is almost entirely due to the ageostrophic wind. In turn, 
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- the ageostrophic wind depends on acceleration. Because air speed maximises in the jet stream, acceleration also maximises there so the jet stream sets up patterns of C and D that determine the vertical velocity and the surface pressure patterns beneath them.
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