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Theory and Application of Potential Vorticity

SHOU Shaowen

Jiangsu Key Lab of Disaster Weather, College of Atmospheric Sciences,

Nanjing University of Information Science &. Technology s Nanjing 210044

Abstract ; Potential vorticity (PV) is one of the important concepts in advanced synoptic and dynamic meteorology.

This paper is a brief introduction to the theory of potential vorticity, including the concept of PV, the conservation
and invertibility of PV, PV thinking, moist PV (MPV), and the application of PV theory.
Key words: potential vorticity (PV), PV thinking, moist PV (MPV)
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Fig.1 (a) In the ascending motion due to

convergence in the troposphere, the air column
lengthening leads to the increasing vorticity;
(b) in the divergence subsidence, the air column

shortening leads to the decreasing vorticity'!’
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when a vortex column moves

downward and adiabatically along

two isentropical surfacest*)
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Fig.3 Evolution of IPV high values at 300 K

isentropic surface over areas of 40°N to
North Pole, 120°W—0° centered at 60°W
during 20— 25 September 1982
(Contours at intervals of 0.5 PVU, shaded: areas with IPV

of 0.5—2.0 PVU, arrows: wind vectors at isentropic surface)
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Fig. 4 Schematic of isentropic surface and
circulation structure corresponding to positive
and negative PV anomalies aloft and

surface temperature anomalies
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Fig. 6 Schematic of the genesis and development
processes of a cyclone caused by the upper-air
positive PV anomalies (indicated by mark -+

and lower tropopause) superimposed over

a low-level frontal zone'?
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Fig. 8 The vertical cross section of PV distribution during 5—6 July 1991"
(The times of a,b,c and d are 08 BT 5, 20 BT 5, 08 BT 5, 08 BT 6 and 20 BT 6 July, respectively;

longitudes of cross section are 100°E, 103°E, 112°E and 117°E respectively, where the

surface cyclone centers are located; sold: IPV line, unit: 0.1 PVU; dashed: equipotentical temperature

lines; in Fig. 3¢ the lower part of PV column is just the area where the surface cyclone and

rainstorm (near 30°N) have developed vigorously)
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