The basic QG philosophy

The basic quasi-geostrophic philosophy is that advection of vorticity and temperature by the
geostrophic wind results in departures from geostrophic balance, and that the ageostrophic
circulation — comprised of the ageostrophic wind component and vertical motion — brings the
atmosphere back into geostrophic balance.

For low Rossby numbers — valid for synoptic-scale patterns — the equations of meteorology are
rewritten such that the local time derivatives and advection terms only utilize the geostrophic
wind, but the Coriolis terms and the continuity equation use the ageostrophic wind. Typically,
other assumptions are made using a Beta plane approximation and static stability to simply the
equations a little more, but are not essential to QG theory.

Also, to simplify the initial discussion, friction and diabatic heating are initially neglected.
However, these do play important roles and should considered during vertical motion
diagnostics. Their role is discussed later in the notes.



