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“Can Latent Heat Release Provide an Alternate Avenue to Midlatitude Moist Cyclogenesis ?”

par Rich Moore, PhD, Institute for Atmospheric and Climate Science
Abstract :

Since the pioneering study of baroclinic instability by Eady in 1949, a voluminous amount of research has been produced on the topic of midlatitude cyclogenesis.  While the dry problem has been well understood for some time, the effects of latent heat release on disturbance evolution remain a point of contention.  It has been argued by many that moisture effects merely serve to modify the structure and growth characteristics of a disturbance that is essentially governed by the dry dynamics.  More recent results, however, call this conclusion into question.  Are there dynamical processes in a moist, baroclinic environment that have no dry counterpart?  

Idealized model investigations using both a simplified and full physics mesoscale model are used to identify and examine an alternate growth mechanism to that outlined by traditional dry baroclinic instability theory.  The ensuing disturbance grows via the constant production of potential vorticity associated with cloud diabatic effects.  

The bulk of this talk will be spent discussing the general characteristics of this type of diabatically-dominated disturbance and the possible role they may play in the moist baroclinic atmosphere. The latter point will be emphasized via a case-study analysis of a significant cyclogenesis event that resulted in nearly 30 cm of snowfall in parts of the Northeastern United States.  
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