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ON THE HELICITY AND THE HELICITY EQUATION

Lu Huijuan Gao Shouting

(Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)
Abstract

In this paper, asmplified helicity equation is derived from the basic momentum equations by dimensional
analysis, and the effect factors of helicity variation are discussed. Furthermore, the characteristics of the hor+
zontal helicity and the vertical helicity are investigated. The analysis results show that among these effect fae-
tors, besides the buoyancy effect emphasized in Lilly’ s study (1986), the solenoid, the pressure gradient force
and the vorticity have important effects on the variation of helicity, while the Coriolis force just makes effect
when the horizontal scale is large. T he effect factors of the horizontal helicity and the vertical helicity are differ
ent. T he variation of horizontal helicity is affected mainly by the horizontal solenoid, vorticity and pressure-gra
dient force, while the variation of vertical helicity is closely related to the vertical pressure force and the buoy an-
cy force. Besides, they have different behavior with storm development and evolution. The positive anomaly of
the horizontal helicity may be a precursor of a convective storm, while the positive anomaly of the vertical helick
ty may be a parameter, which may reflect the intensity and stability of a convective storm. However, these two
kinds of helicity are relative and interactive. On the one hand, the positive anomaly of the horizontal helicity can
contribute to the increase of the vertical helicity, in turn, the motion responding to high vertical helicity can af
fect the horizontal helicity.

Key words: Helicity, Severe storms, Helicity in different directions.



