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Dear Bob, 

Enclosed is a final report for the grant from the Office of Naval Research that 
recently ended (#N00014-91-J-1068). An overview of the research objectives and 
a listing of the publications over the last 4 years are included. Thank you for 
your support over the years. 

Sincerely, 

Roger M. Wakimoto 
Professor of Meteorology 
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Mesoscale Studies of Explosive Cyclogenesis 

In recent years the midlatitude, over ocean winter storm than can explosively 

develop has gained a great deal of interest owing to its unpredictability and 

resultant devastating effect of commercial shipping and naval operations. In an 

attempt to understand the mechanisms that cause this large deepening rate in a 

relatively short period of time (10 mb/6 hr), ERICA (Experiment on Rapidly 

Intensifying Cyclones over the Atlantic) was organized for the winter 1988/1989 

season. 

The most important research data platforms deployed during ERICA were the 

NOAA P-3 aircraft equipped with Doppler radar. It was recognized early in the 

program that airborne dual-Doppler analyses would be important to identify the 

location of the convection within these cyclones and to provide detailed kinematic 

motion in select portions of the storm. The former objective was to identify the 

areas of latent heat release which is critical to understand how the cyclone is 

maintained. The latter was important to complete the three-dimensional wind 

structure in more detail than could be provided by in-situ measurements recorded 

by the P-3 aircraft. 

Over the past four years, extensive analyses of the IOP #4 and 5 storms have 

been performed. Perhaps, the most important result of these studies is the 

documentation of mesoscale vortices, approximately 25-40 km wide, developing along 

intense warm fronts that have undergone a scale contraction. When these vortices 

come into a proper phasing with a baroclinic wave aloft, rapid deepening of the 

central low pressure appears to occur. This details of this process have not been 

documented before in the literature. 

One of the limitations of Doppler radar analysis is that it only reveals the 

kinematic structure of the phenomenon under investigation. Recent techniques have 



been developed that allow for a thermodynamic retrieval (from the dual-Doppler wind 

field) of the perturbation pressure and buoyancy fields using the anelastic 

momentum equations. Such information is critical to determine when comparing 

observations with the numerical simulations of extratropical cyclones. 

The following papers have been published that address the above objectives 
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