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Figure #M%/Schematic illustration of conversion of potential to kinetic energy and
subsequent dissipation by friction in a tank of fluid. On the left, fluids of sxigl}dy
differing densities (higher density shaded) are at rest and separated by a vertic4
partition (double line). The partition is removed and the denser fluid slides dow™
ward and toward the right, creating a circulation (middle figure). The rearrangemen
of the fluid involves a lowering of its center of mass from a height Z, to Z; above .
base of the tank. In the final state (right-hand side), the fluid is once again at rest ‘?m
having lost all its kinetic energy (an amount per unit mass of g(Z, — Z,)) to friction

Now let us consider this sequence of events from the point of view of the
energet}c‘;f.gln the initial configuration, the center of gravity of the fluid, denoted
py the dat, is exactly halfway between the top and bottom. After the partition
Is removed, the center of gravity drops as the denser liquid slides under the

lighter one. Through the sinking of denser liquid and the rising of lighter liquid

[indicated in (b)] potential energy is converted into the kinetic energy of fluid -

motions. Frictional dissipation eventually converts all the fluid motions to
random molecular motions so that, in the final state (c), the only evidence of
the conversion that took place is the drop in the center of gravity of the system
and a very slight increase in the temperatures (or internal energy) of the liquids.
The energy cycle is summarized in Fig. 9.2. Here we have used the term available
potential energy in recognition of the fact that only a small fraction of the poten-
tial energy of the initial state is really available for conversion to kinetic energy,
since no matter what kind of motions develop the center of gravity cannot
possibly drop below the level shown in Fig. 9.1c.
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Fig. 9.2 The kinetic energy cycle.
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FIGURE 4
A well-developed surface storm usually 40°s .
shows up as a wave with a tilted trough ﬂ
(dashed line) on a 500-mb chart. The wave
transports westerly momentum poleward
because the winds east of the trough have a
greater westerly component than do the
winds west of the trough,
FIGURE 11.8. Sch ic pi of the domi; hani of the upper air transport of west-

erly angular momentum by quasihorizontal eddies in maidlatitudes. Note the preferred SW-NE tilt
of the streamlines in the Northern Hemisphere, and the SE-NW tilt in the Southern Hemisphere
leading to a net pol d transport of angul in both hemisph
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