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ABSTRACT 

In this study, the movement of polar lows is addressed from a novel and perspicuous viewpoint. 
The usual assumption has been that these mesoscale systems are, to a first approximation, 
advected by the larger scale flow in which they are embedded. However, when there are two 
or more polar lows in the same vicinity, binary interactions between pairs of polar lows can 
cause a cyclonic co-rotation of the pair. In geographic coordinates these interactions can appear 
as unusual loops, twists and turns in the low tracks, due to the interplay between the cyclonic 
co-rotation and the translation of the binary pair by the ambient flow. However when the 
tracks are replotted in centroid relative coordinates, a mutual rotation is unmistakable. Satellite 
imagery from several case studies has been examined to accurately determine the polar low 
tracks, and thus the co-rotations. Using surface wind observations, a theoretical rotation rate 
can be estimated, based on barotropic vortex dynamics. There is a good correspondence between 
the observed and calculated rotation rates. Recognizing the existence of binary interactions 
between polar lows emphasises the connection between polar lows and tropical cyclones, where 
binary interactions have been described in several studies. Indeed, in the cases studied here, 
binary interactions are strongest during the secondary (convective) stage of polar low develop­
ment where the lows are somewhat analogous to arctic hurricanes. 

1. Introduction 

The movement of polar lows is not well under­
stood; yet it is of vital importance for operational 
forecasting that polar low tracks are accurately 
predicted. The lack of attention is due, in part, to 
two factors: the chronic shortage of accurate obser­
vations at high latitudes, and the tacit assumption 
that these mesoscale cyclones are, to a first 
approximation, advected by the larger scale flow 
(Businger and Reed, 1989). The lack of ground 
and upper air observations is an immutable prob­
lem at high latitudes, and as a consequence in this 
study satellite imagery is used as the primary 
source of information. The second point, that 
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polar lows are simply advected (or steered) by the 
surrounding synoptic scale systems appears a reas­
onable first approximation for isolated polar lows. 
However it is not the case when several polar lows 
co-exist in the same area. Instead, as this study 
demonstrates, interactions between pairs of polar 
lows cause unusual twists and turns in their tracks, 
as the lows influence each other's movement. Such 
binary interactions between adjacent atmospheric 
vortices have been observed in the tropics (e.g., 
Haurwitz, 1951; Brand, 1970; Dong and Neumann, 
1983; Lander and Holland, 1993), and to a less 
ubiquitous extent at mid-latitudes (Ziv and Alpert, 
1995). However they have not been previously 
examined at high latitudes. 

Binary interactions between vortices were first 
noted in the laboratory experiments of Fujiwhara 
(1923, 1931). Fujiwhara demonstrated that two 
cyclonic vortices rotate around each other in a 




































