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ABSTRACT 

A polar low which occurred over the Labrador Sea on 17 and 18 January 1989 was examined 
with the Microwave Sounding Unit (MSU) on the satellites NOAA-10 and 11. Surface reports 
indicated a pressure deficit of at least 4 nib with the polar low, and surface wind speeds of at least 
20 m/s were retrieved with the Special Sensor Microwave/Imager. MSU brightness temperatures 
at 53.74 GHz were warmer over the polar low than in all of the adjacent MSU field-of-views. The 
53.74 GHz brightness temperatures over the polar low were between 1 and 2 K warmer than the 
adjacent values. Since some polar lows are warm core systems, results of this type are expected. 
The possibility that the warming observed in the 53.74 GHz data was caused by factors other 
than warming of the air column was investigated. MSU 50.30 GHz brightness temperatures did 
not show a maximum over the polar low, as would be expected if the 53.74 GHz warming was 
caused by surface and precipitation effects. A sensitivity analysis indicates that the measured 
warming is greater than that expected from cloud and surface effects. This type of measurement 
should be a useful tool for monitoring polar lows, particularly when the higher resolution 
Advanced Microwave Sounding Unit becomes available. 

1. Introduction 

Polar lows are subsynoptic-scale cyclones which 
form poleward of the polar front, often over water 
adjacent to the ice boundary. Their horizontal 
scale is on the order of a few hundred kilometers 
and they can pass through their entire life cycle in 
a few hours to a couple of days. Winds greater than 
gale force, heavy snowfall rates, low visibility, and 
freezing sea spray can make them a dangerous type 
of storm. Polar lows have only been known as a 
distinct type of storm for about 25 years and the 
mechanisms responsible for their genesis and 
intensification are a topic of current research 
(e.g., Montgomery and Farrell, 1992). Baroclinic 
instability, positive feedback of cumulus convec­
tion, and air sea interaction instability have all 
been proposed as having roles in the life of a polar 
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low. Polar lows often occur over remote oceanic 
regions, where there is frequently a lack of conven­
tional meteorological observations. In fact, the 
first research aircraft measurements of a polar low 
were only taken in 1984 (Shapiro et al., 1987). 
The polar low is a recently enough recognized 
atmospheric phenomenon that even its definition 
is somewhat controversial (Rasmussen et al., 1993; 
Businger and Reed, 1989 ). 

An interesting feature of some polar lows in 
satellite imagery is th~ir striking similarity to 
tropical cyclones (Nordeng and Rasmussen, 1992; 
Rasmussen, 1989 ). Spiral cloud bands, a cloud free 
eye, occurrence over water, and deep convection 
are among the features which have led to this com­
parison. It should be emphasized that polar lows 
can exhibit a wide range of cloud structures and 
there is not a cloud morphology unique to all polar 
lows (Forbes and Lottes, 1985). 

Surface temperatures which are warmest near 
the center of the polar low have been observed 
































