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Like Seurat’s pointilist painting, 

Equations of Motion: 

These refer to a set of equations that describe the movement
of a fluid in response to the different forces that act on it
(e.g. gravity, friction). Applied to the atmosphere, these
equations simplify to the following set of partial differential
equations:

Although these are partial differential equations, in reality
they are only slightly more complicated versions of Newton’s
Second law, which tells us that force is proportional to accel-
eration.

where u is the horizontal velocity, φ is the pressure, θ is a
measure of the energy of a parcel of air (called the potential
temperature), and Q is a heating term. The vertical direction is
z, t is time, g is the gravitational constant,θ0 is a normaliza-
tion constant, and cp is the specific heat capacity of air (at
constant pressure).

Although these equations look forbidding, at their heart they
are just elaborations of an old idea, that force is proportional
to acceleration (F=ma). Newton described this in Principia,
published in 1686.
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”

the motion of the atmosphere consists of structures at a variety of different sizes.
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