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ABSTRACT 

During the past 5 years, the National Environmental Satellite, Data and Information Service 
(NESDIS) has undertaken a major operationally-focused study of mid-latitude ocean cyclones 
in support of various National Oceanic and Atmospheric Administration (NOAA) and Depart­
ment of Defense (DoD) programs. The intent was to develop techniques for improving the 
accuracy of surface pressure analyses over ocean areas where conventional surface data is 
limited. The study focused on the North Atlantic Ocean initially. Current research has included 
North Pacific Ocean cyclones, as well. We examined more than 5 dozen storms and developed 
conceptual models which described their growth and decay. We then incorporated the work of 
Smigielski, Junker and Haller and Dvorak to develop a set of operationally-focused, user 
friendly, decision trees. The technique (referred to as the SMB technique, for its originators) has 
been applied operationally in the Atlantic for about 3 years, and in the Pacific for slightly more 
than 1 year. Results suggest that the technique provides very reliable estimates of central pressure 
for certain categories of storms. Errors are typically ±4mb from in-situ data (when such data 
is available). 

1. History 

Satellite data has been shown to be a valuable 
tool in detecting extratropical cyclones, moni­
toring their development, and estimating their 
central pressure. This is not a new concept. Early 
researchers noted the value of satellite observed 
cloud patterns in interpreting surface meteorologi­
cal conditions, especially the positioning of surface 
fronts and lows, and the likelihood of cyclogenesis. 

Using visible polar orbiter imagery, Smigielski 
( 1973) introduced a series of satellite cloud 
patterns which showed both developmental and 
non-developmental cyclogenesis over 24-h time 
intervals. Smigielski noted that extratropical 
cyclones typically evolved from incipient wave to 
full maturity in approximately 72 h. The process is 
speeded up (i.e., about 48 h) for rapidly developing 
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cyclones. After development ceases, slow dissipa­
tion usually occurs. Redevelopment, or reinten­
sification is not likely, unless a reinforcing 
influence, such as positive vorticity advection 
(PVA) is introduced into the system. Even with 
this influence, cyclogenesis usually involves a 
newly developed cyclonic system. 

In recent years, Junker and Haller (1980), 
Younker ( 1981 ), Smigielski and Ellrod ( 1985) and 
others d!;!scribed various ways to use satellite 
imagery in oceanic surface analysis. Satellite 
indicators of cyclogenesis, intensification rates, 
location and intensity of strongest surface winds, 
and estimates of central surface pressure were 
among the topics studied. 

2. Developing the technique 

We capitalized on the concepts put forth by 
Junker and Haller concerning middle latitude 
oceanic cyclones and merged them with the 
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