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ABSTRACT 

In the Antarctic boundary layer, some phenomena appear to be particularly enhanced with 
respect to those at midlatitudes. Thermal stratifications are present almost all year and can sub­
stain drainage flows of different types. Several episodes of flows with different potential tem­
perature and consequently with different buoyancy were observed on the Nansen Ice Sheet by 
a sodar. Two case studies are presented in which a comparison with the data of the automatic 
weather stations located on the Reeves and the Priestley glaciers as well on the Nansen Ice Sheet 
have been used. As a main result, we saw that during the summer time, the flow from the Reeves 
glacier may superimpose the one from the Priestley, in contrast with the current opinion based 
on the automatic weather station measurements averaged over the entire year. Also, an episode 
of barrier-katabatic flow interaction is shown in which the first is negatively buoyant in com­
parison with the second. Since the wind profile frequently showed a great variability with height, 
the importance of using remote sensing sensors in studies that realistically want to model the 
dynamics of the Antarctic boundary layer has been emphasized. 

1. Introduction 

The characteristics of the Planetary Boundary 
Layer (PBL) in the Antarctic environment may 
be very different when compared to those at 
midlatitudes: the presence of a thermal inversion in 
the Antarctic PBL is a common condition with a 
few exceptions during the summer period when, 
mainly in the deglaciated coastal areas, convection 
is sometimes observed (Mastrantonio et al., 1990). 
The thermal stratification, because of the damping 
of vertical momentum fluxes, makes the superim­
position of flows with different temperature, wind 
velocity and direction possible. These stratifica­
tions may be revealed by the strong echo layers 
present in the facsimile record of an echosonde. 
The flows may be characterized by different 
originating processes (gravity-driven flows, 
breezes, barrier winds), or by channelling effects of 
the orography. In these situations the surface 
measurements may be conducive to misleading 

conclusions, e.g., on the role of transport processes 
leading to variations in the presence of chemicals, 
and to the lack of correlation between 
measurements obtained in the same area, essen­
tially because of the complex three dimensional 
patterns of the flows. Indeed the transport of 
chemicals in both horizontal and vertical direc­
tions is strongly related to the temperature and 
wind speed and direction in the lower troposphere. 
Furthermore, an explanation of the chemical 
composition of snow has to take into account 
the transfer between air and snow occurring in the 
surface layer. Most of the measurements and 
studies of Antarctic air flows have been based on 
data obtained with manned or automatic instru­
ments (Schwerdtfeger, 1984; Bromwich, 1989a) 
providing measurements at only one level, close 
to the ground, without giving any information 
on the vertical profile. In other cases, aircraft 
measurements have been performed to study 
particular katabatic winds episodes (Gosink, 1982; 
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