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ABSTRACT 

A case of incipient explosive marine cyclogenesis along the east coast of North America from 
February 1974 is investigated. The cyclone was noteworthy for deepening 36 mb in 15 has it 
crossed a region of anomalously warm sea surface temperatures beneath a very favorable flow 
configuration aloft for explosive development. The precyclogenetic environment featured coastal 
frontogenesis and cyclonic vorticity production in association with oceanic sensible and latent 
heat fluxes in the westward-flowing air in advance of the cyclone. The resulting relatively high 
values of surface vorticity in the coastal baroclinic zone probably helped to contribute to the 
intensity of the ensuing cyclogenesis, as a peak cyclonic vorticity tendency of ....., 30 x 10 - 9 s - 2 

was computed in the coastal baroclinic zone at the time of most rapid surface intensification. 

1. Introduction 

Explosively deepening cyclones have been 
thoroughly studied since the seminal Sanders and 
Gyakum (1980) paper documented the preference 
for such storms to develop over the western ocean 
basins of the Northern Hemisphere. Subsequently, 
numerous authors have looked at various obser­
vational, theoretical and numerical aspects of 
the explosive cyclogenesis problem and the inter­
ested reader is urged to consult the excellent 
review papers from the Palmen Symposium by 
Reed ( 1990 ), Hoskins ( 1990 ), Uccellini ( 1990 ), 
Browning ( 1990 ), Shapiro and Keyser ( 1990 ), 
and Bengtsson ( 1990) for more information. 
The purpose of this paper is to document a case 
of explosive cyclogenesis along the east coast 
of North America (16-17 February 1974) that 
resulted from the interaction of transient distur­
bances embedded in separate jet streams aloft 
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into a configuration favorable for sustaining deep 
ascent above a prominent coastal baroclinic zone. 
Given the extensive discussion of explosive cyclo­
genesis in the literature over the last decade, our 
research goals are very modest. Our approach is 
designed to complement the much more detailed 
numerical and diagnostic analyses of the life cycles 
of modern storms (see, e.g., Reed et al. l 993a, b, 
Nieman and Shapiro 1993, and Nieman et al. 
1993) by focusing on the initial development stages 
of the 16-17 February 1974 storm. Finally, we will 
try to place the cyclone development into perspec­
tive within the spectrum of explosive cyclogenesis 
cases reported elsewhere in the literature and from 
which new research opportunities might possibly 
arise. 

A map illustrating the storm track, central 
pressure and the composite sea surface tempera­
ture (SST) field is given in Fig. 1 for the 16-17 
February 1974 storm. Noteworthy aspects of 
the cyclone development include: ( 1) a central 
pressure decrease from 1002 mb at 1800 UTC 
16 February to an estimated 966 mb at 0900 UTC 


























































