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SEC. 8.5 PHYSICS IN A ROTATING COORDINATE SYSTEM 365

force, as shown in figure a. (The drawing is for the northern hemisphere.)
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The resultis LlL‘at the wind circulates counterclockwise abotut the low along
the isobars, as in the sketch at left. Similarly, wind circulates clockwise
about regions of high pressure in the northern hemisphere. Since the

Coriolis force is essentially zero near the equator, circular weather systems
cannot form there and the weather tends to be uniform.
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in order to analyze the motion, consider the forces on a parcel of air
which is rotating about a low. The pressure force on the face along
the isobar P, is P,S, where S is the area of the inner face, as shown in
the sketch. The force on the outer face is (P, + AP)S, and the net
pressure force is (AP)S inward. The Coriolis force is 2mv{ sin A, where
m is the mass of the parcel and v its velocity. The air is rotating counter-
clockwise about the low, so that the Coriolis force i utward. Hence,

the radial equation of motion for steady circular

mo? = (AP)S — 2mvQsin A.

The volume of the parcel is Ar S, where Ar is the distance between the
isobars, and the mass is w Ar S, where w is the density of air, assumed
constant. Inserting this in the equation of motion and taking the limit
Ar — 0 yields

v? 1dP

— = - — — 20Q sin \. 1
r w dr

ot rotate as rigid bodies. Near the center of the low,

ure gradient dP/dr is iarge, wind veiocities are highest.
nter, v2/r is small and can be neglected. Equation (1)

that r from the center the wind speed is
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