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Activities and results (max 3000 characters) 
 
Satellite sensors are the most suitable tools for observing the temporal and spatial variations in extensive 
snow-covered areas such as Antarctica. On the other hand there is a growing interest in the remote sensing 
community in using part of the East Antarctic plateau for calibrating and validating data of satellite-borne 
microwave and optical radiometers. The main objective of this project was to obtain a microwave radiometer 
spectral measurement time-series at Dome C. This activity was supported by the European Space Agency 
(ESA) in the framework of the calibration and validation activities of the SMOS space mission. A new 
instrument composed by two  microwave radiometers at L-band and C-band and an infrared radiometer was 
then developed. During the Antarctic Campaign 2004-2005 the instrument was installed on the tower of 
Concordia base and data were collected for around one month. The obtained results demonstrated that at C-
band we observe a diurnal cycle amplitude of a few Kelvin. In contrast, the L-band data indicated extremely 
stable values with a standard deviation lower than 0.4K. During the same campaign observations of the 
snow parameters  were carried out in different sites around  Concordia station. Snowpack profiles were 
effected, according to the conventional method. A detailed analysis of the profiles pointed out the different 
mechanisms that affect the snow metamorphism of the first layers during the year. Besides the  results of 
snow measurements emphasized the unique spatial uniformity of the physical characteristics of the area 
near the base.To better understand the evolution of the surface layers  a model analysis was performed by 
means of the SNOWPACK model developed at SLF-Switzerland. Preliminary results showed a good ability of 
the model to simulate some parameters such as temperatures along the profile and the stratigraphic 
sequence, while some critical aspects related to the densification of fresh snow and settlements process 
have been highlighted. Then, some modifications to the modelling of fresh snow and snow transformation 
initial processes, have improved the performance of the model. On the basis of these results, we can 
confirm the spatial uniformity and temporal stability of the snow layers emitting low-frequency microwave 
radiation and then confirm the possibility of using the plateau as an extended calibration target. Moreover 
multi-frequency microwave satellite data were also analyzed. In particular it was developed a methodology 
to retrieve the snow temperature of snow at different depths with an error lower than 1° C, starting from 
microwave data. Lastly an electromagnetic model, able to simulate the microwave data, was implemented 
and validated by using satellite data. The analysis of the spectral behavior of snow, at the wavelength range 
of  350-2500nm, allows to derive  information on the size and shape of surface snow crystals. These remote 
observations are directly correlated with measures of radiance recorded in the images taken from optical 
satellite sensors. Therefore, merging field and satellite data it is possible to produce thematic maps that 
describe the differences in the snow cover. This approach was successfully  used to process Landsat TM and 
ASTER images of areas morphologically more complex than the Antarctic plateau  where spatial distribution 
of different types of snow grains can be recognized. The results achieved highlighted that optical data can 
be an additional tool  for the interpretation of microwave snow data. 
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