Programma Nazionale di Ricerche in Antartide (PNRA)

Final project report

Project ID 2004/5.2

Title Surface mass balance of Dome C and Talos Dome drainage area
(SURFMASS)

Principal investigator Massimo Frezzotti

Institution ENEA

Email massimo.frezzotti@enea.it

Duration 3 years

Assigned funding 420.000,00 Euro

Activities and results

Snow accumulation is one of most direct climate change indicator and has important implications for ice
sheet mass balance and palaeoclimatic reconstruction from ice cores. The extreme environmental conditions
and remote location of Antarctica have long inhibited the systematic study of its climate and show
accumulation processes (Eisen et al., 2008; Remy and Frezzotti, 2006; Mayewski et al., 2005). Measurement
of blowing snow in Antarctica is very difficult and limited and data are only available for a few sites. Blowing
snow transport and erosion data detected by instruments, snow radar profiles, firn cores, stakes and satellite
images were acquired in East Antarctica (Frezzotti et al., 2005, 2007; Magand et la., 2007; Scarchilli et al.,
2010). Our result point out that in the convergence slope/coastal areas of Antarctica, a large fraction of
snow is continuously eroded and exported by wind to the atmosphere and into the ocean. Wind-driven
processes are fundamental components of surface mass balance. Spatial variations in accumulation are well
correlated with surface slope changes along the prevalent wind direction (Frezzotti et al., 2007; in
preparation). Extensive presence of ablation surface (blue ice and wind crust) upwind and downwind of the
measurement site suggest that the combine processes of blowing snow sublimation and snow transport
remove up to 50% of the precipitation in the coastal and slope convergence area (Frezzotti et al., 2007;
Scarchilli et al., 2010). These phenomena represent a major negative effect on the snow accumulation and,
till now, they are not sufficiently taken into account in studies and simulation of surface mass balance. The
observed wind-driven ablation explains the inconsistency between atmospheric model precipitation and
measured snow accumulation value (Frezzotti et al.,, 2007; Magand et al., 2007). Temporal variability of
accumulation over the last two centuries shows no significant increase in accumulation in Dome C and Talos
Dome drainage area (Frezzotti et al., 2007; Monaghan et al., 2006; Strassmeier et al., 2007; Urbini et al.,
2008). Observations of time/source variability of precipitation (Scarchilli et al., in preparation) and of
redistribution/sublimation process are studied (Frezzotti et al., 2005; 2007) for improving the climate and
meteorological models and for studying post-depositional losses of chemical species by re-emission (Becagli
et al., 2005; Benassai et al., 2005) and snow metamorphism (Macelloni et al.,, 2006, 2007). Research on
Talos Dome area aimed to determine the spatial relationship between precipitation isotopic composition and
local temperature (Masson-Delmotte et al., 2008), to improve our understanding of the factor that control
the chemistry of snow and ice core records (Becagli et al., 2005, 2009; Benassai et al., 2005; Bertler et al.,
2005; Morganti et al.,, 2007; Sala et al., 2008; Traversi et al., 2007), and find the best location to extract an
undisturbed ice core down to the bedrock (Urbini et la., 2006).
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