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Figure 2.4 An example of how Bjerknes’ circulation theorem can be applied to a mesoscale air mass boundary associated
with a horizontal temperature gradient. The relatively cold air mass is shaded blue, and dashed lines indicate surfaces
of constant density. The closed solid line is the loop about which the circulation is to be evaluated (its quasihorizontal
segments follow constant pressure surfaces). The mean virtual temperature in the warm air mass along the circuit is T,
and in the cold air mass it is T..

dp 9B g 0T,

— = - \ 2.106
dt dx T, 0x ( )

The vorticity vector (eta) pointing into page
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Figure 2.12 Diagram of a hodograph [#(z), v(z) ] depict-
ing the storm motion vector ¢, storm-relative wind vector
v — ¢, shear vector S, and environmental horizontal vor-
ticity vector wy. When S is a good representation of the
thermal wind (i.e., when winds are close to geostrophic),
@y, points toward the cold air and v - @), is porportional
to temperature advection. The streamwise and crosswise
vorticity components, @, and @., respectively, are also
indicated.
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Figure 2.5 Vortex lines associated with a tornado in
a simulation by Walko (1993). Courtesy of the American
Geophysical Union.
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