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ABSTRACT 

In this paper, we will describe our analysis of a polar low event that occurred in the Labrador 
Sea during the winter of 1992. As there are unfortunately no in-situ observations of this event, 
we will rely on satellite data as well as the high-resolution objective analaysis from the ECMWF 
to document the environment in which the low developed and the structure of the low itself. We 
will show that the polar low developed during a cold air outbreak that was precipitated by the 
passage of an intense synoptic-scale low. The polar low appears to have developed along a linear 
cloud feature as the result of an interaction between a low-level diabatically induced potential 
vorticity anomaly and an upper-level potential vorticity anomaly that propagated into the area 
from the Canadian Arctic. We will also show that with the TOMS and TOYS retrievals for total 
column ozone, we are able to identify a signature of the upper-level potential vorticity anomaly. 
In its mature state, we will show that there were very strong winds, and as a result large fluxes 
of sensible and latent heat, associated with the polar low. In summary, the 1992 Labrador Sea 
polar low provides one with an excellent opportunity to study air-sea interactions and the 
coupling between the troposphere and stratosphere. The realization that the strong heating of 
the atmosphere and the concomitant cooling of the ocean associated with these storms may be 
sufficient to initiate downwelling events in the ocean may represent a hitherto undocumented 
link between the fast and slow climate systems that deserves further attention. 

1. Introduction Their initial growth and organization appear to be 
baroclinic in origin, yet the time and length scales 
associated with them are significantly shorter 
than is predicted by conventional instability theory 
(Rasmussen, 1985; Reed and Duncan, 1987; Moore 
and Peltier, 1989). Satellite imaginary of the cloud 
fields associated with these vortices shows a high 
degree of structure that suggests that interactions 
between cloud scale, mesoscale and synoptic scale 
processes are occurring during their evolution 
(Douglas and Shapiro, 1989; Rasmussen et al., 
1992 ). Their small size and rapid development 
make them particularly difficult to forecast 
(Rasmussen and Lystad, 1987). One also often 
observes strong surface fluxes of heat and moisture 
to be associated with these vortices (Shapiro et al., 
1987). Indeed, their rapid development can for the 
most part be attributed to the convective activity 
driven by these fluxes (Rasmussen, 1989). It is 

During the past 20 years, it has become 
apparent that intense and rapidly developing 
mesoscale vortices are often observed north of 
the primary Polar Front. These vortices, known as 
polar lows, occur primarily over the high latitude 
oceans and are of interest for a variety of reasons. 
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