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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  snow 
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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PNRA – Final project report 1



Programma Nazionale di Ricerche in Antartide (PNRA)
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2. Bitelli G., Frezzotti M., Gusella L., Mancini F., Pino I. (2005) Analisi multitemporale di immagini satellitari per la 
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10. Proposito M. & M. Frezzotti (2008)  Preliminary glacio-chemical analysis of gv5 and GV7 Firn Cores Collected 
along  the  Oates  Coast-Talos  Dome  Transect. Terra  Antartica  Reports.  CONGA  -  Convegno  Nazionale  di 
Glaciologia in Antartide. Milano. Ottobre 19-21, 2005. vol. 14, pp. 111 - 116 ISSN: 1723-7211

11. Sala M., B. Delmonte, M. Proposito, V. Maggi, M. Frezzotti (2008) Evidence for particle dissolution in shallow firn 
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--

F – patents, prototypes and data bases

--

G – exhibits, organization of conferences, editing and similar

1. Convegno Nazionale di Glaciologia Antartica (CONGA 05), Milano (Italy), 19-21 Ottobre 2005

H - formation (PhD thesis, research fellowships, etc.)

Post Doc fellowships
1. Proposito Marco “Studi sul comportamento del clima attraverso indagini sperimentali e modelli di circolazione 

atmosferica in Antartide”, 2003-2007
2. Scarchilli Claudio Studio dell'origine delle aree sorgente e delle traiettorie delle precipitazioni nevose nell'area di 

Dome C", 2006-200

PhD theses 
1. Debbie Biscaro dottoranda “Cambiamento dei fronti di ghiaccio galleggiante e "comportamento" degli iceberg 

nel tratto di costa compreso tra l'Isola di Ross e Porpois Bay”. XX Ciclo, Dottorato in Scienze Polari, Univ. Siena
2. Genoni Laura PhD Thesis “Studio geochimico isotopico per la stima del bilancio di massa nel bacino di drenaggio 

di Dome C (Antartide orientale) come contributo alle variazioni del livello marino”. XX Ciclo, Dottorato in Scienze 
Ambientali, ambiente fisico e costiero, Univ. Trieste 

3. Pino Ivano PhD Thesis: "Monitoring Ice Velocity Field in Victoria Land (Antarctica) using cross-correlation 
techniques on satellite images" XX Ciclo, Dottorato in Scienze Geodetiche e Topografiche, Università di Bologna

4. Proposito Marco PhD Thesis “Studio della variabilità delle precipitazioni nevose negli ultimi due secoli attraverso 
la stratigrafia chimica ed il riconoscimento di marker vulcanici in Antartide” XVI Ciclo, Dottorato in Scienze 
Polari, Univ. Siena

5. Scarchilli Claudio PhD Thesis “Characterization of accumulation and sublimation processes over the Antarctic 
continent” XIX Ciclo, Dottorato in Scienze Polari, Univ. Siena
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Massimo Frezzotti (ENEA, Roma), Silvia Becagli (Univ. Firenze), Anselmo Cagnati (ARPA, Arabba), Barbara 
Stenni (Univ. Trieste), Achille Zirizzotti (INGV, Roma), Luca Vittuari (Univ. Bologna)
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