Two simplified diagnostics for vertical motion

The Trenberth approximation

Trenberth (1978) demonstrated that the two forcing functions of the friction-less adiabatic
version of the omega equation can be manipulated and simplified to the following equation:
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This is utilized by using the 700-mb vorticity field, and the 1000-500 mb thickness field.
Cyclonic vorticity “advection” by the thermal wind is associated with ascent, anticyclonic
vorticity “advection” by the thermal wind is associated with descent. It lends itself to easy use on
weather maps.

Q-vectors

Hoskins et al. (1978) also demonstrated that the traditional omega equations could be written as
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This must be computed on a computer. Q vector convergence is associated with ascent. Q vector
divergence is associated with descent. It can be done on any pressure level.

More details on both are at: http://www.atmo.arizona.edu/~tgalarneau/realtime/qgomega-
usersguide.pdf . Holton’s book also discusses both formulations.
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