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ABSTRACT 

ECMWF analyses and TOYS retrievals obtained with the Improved Initialisation Inversion 
(version 2) algorithm are used to study a meso-scale cyclone over the western Barents Sea during 
26-27 February 1987. Due to the good spatial and temporal coverage of the polar regions by 
TOYS data, the development of this vortex was documented in detail. Results from TOYS 
retrievals are compared with results from a simulation using a limited area model. The retrievals 
reveal the intensification of a cold air outbreak over the period of a few hours, leading to 
enhanced formation of the vortex. The development of an extended warm belt over the Barents 
Sea is observed, but the weak warm core, shown by the numerical simulation at lower layers 
inside this warm belt, is not resolved. 

1. Introduction 

The investigation of meso-scale phenomena in 
polar regions by means of retrievals of atmospheric 
temperatures and humidities from measurements 
of the TOYS (TIROS-N Operational Vertical 
Sounder) sensors has become a topic of increasing 
interest in recent years (e.g., Claud et al., 1993; 
Turner et al., 1993b; Claud et al., 1992; Heinemann, 
1989). Meso-scale cyclones (MC) in polar regions 
occur in both hemispheres (cf. Rasmussen et al., 
1993; Turner et al., 1993a; Heinemann, 1990; 
Rasmussen, 1983 ). It has been documented by 
climatological studies that these vortices are 
embedded in cold air pools in the 500/1000 hPa 
thickness fields, which are related to cold air out­
breaks (Businger, 1985; Ese et al., 1988). As 
TOYS retrievals yield layer-mean temperatures for 
relatively thick layers, they seem to be a good tool 
for monitoring the synoptic and subsynoptic 
environment associated with the meso-scale 
cyclogenesis of these systems. 

Heinemann et al. ( 1994) demonstrated the poten­
tial and limitations of the TOYS sensor package to 

resolve meso-scale temperature disturbances for 
the algorithm of the Improved Initialisation Inver­
sion (31-version 2; Chedin et al., 1985; Chedin 
et al., 1986; Scott et al., 1991 ), which is used for the 
retrievals of atmospheric temperature fields in this 
paper. Meso-scale phenomena can be detected by 
the retrieval algorithm only if they have a hori­
zontal scale exceeding 200 km and a significant 
radiance signal. Many of the MCs found in polar 
regions do not fulfil these criteria and are not 
resolved by TOYS retrievals. In such cases, the 
retrieved temperature and humidity fields yield 
useful information of the synoptic-scale conditions 
of the background field as operational analyses are 
often poor due to the scarcity of observations. 
Turner et al. ( 1992) showed for a mature polar low 
over the Norwegian Sea, that the main features of 
the thickness field, that were found in the meso­
scale analysis from aircraft data (Shapiro et al., 
1987), were reproduced by TOYS retrievals. For a 
quasi-stationary MC near Halley Station in the 
eastern Weddell Sea, Turner et al. ( 199 3 b) used 
TOYS retrievals as an important source of infor­
mation to refine the meso-scale analysis of the 
vortex. 
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