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1. Introduction 
 PNRA, the Italian Antarctic Research 
Programme, began its activity in 1985. The main 
station in Antarctica, a summer only station, is located 
at Terra Nova Bay (TNB), on the western coast of the 
Ross Sea, while a year-round station is being built by 
a French/Italian cooperative programme on the East 
Antarctic Plateau at Dome C (75°06’06”S, 
123°23’42”E).  This station, named “Concordia 
Station” will be operational in 2003. Each season, 
Italian operations in Antarctica involve 250-300 
logistic and scientific personnel, from 2 to 4 
helicopters, from 1 to 3 light aircrafts (Twin Otters), 
one C-130 aircraft provided by the Italian Air Force, 
one cargo/research ship and several smaller boats for 
short-range marine research. Air operations include 
intercontinental flights connecting New Zealand to 
Antarctica, operated by the C-130; long range flights 
that connect Terra Nova Bay with Dome C and the 
French Station Dumont d’Urville, operated by the 
Twin Otter(s); and short/medium range flights, 
operated by the Twin Otter and the helicopters. 
Therefore, effective and reliable meteorological 
assistance is a key element for safe and successful 
operations.  At the same time, within PNRA many 
research groups are active in studies of atmospheric 
physics and atmospheric modeling.  This has the 
potential to make the Italian contribution to RIME 
stimulating and effective. 

PNRA is organized in multi-year research 
plans, lasting two or three years, with special funds 
provided by the Italian government. Research 
proposals for the 2002-2003 plan are under review. 
The conclusion of the review process is expected by 

the end of 2001. Many research projects funded by 
the previous plan (1999-2001) are likely to continue.  
In particular, several comprehensive experiments are 
planned for measuring the surface energy budget 
(see Appendix for the list of existing research 
projects).  In Section 2, an existing research 
programme is discussed.  Section 3 outlines a 
proposed research programme. Both projects have 
been proposed for inclusion in the 2002-2003 plan, 
and appear to complement the RIME objectives. 
 

Fig. 1. Location of Itialian AWS sites near Terra Nova Bay.
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2. The Antarctic Meteo-Climatological Observatory 
 The Meteo-Climatological Observatory has 
been funded by PNRA since 1987, and applied for 
funding for the next Plan. It is responsible for the 
observational system and for providing the weather 
office at TNB with meteorological data and products. 
At present, we manage a network of 11 Automatic 
Weather Stations (AWS) working year-round, and a 
radiosounding system during summer operations, 
providing two soundings per day from mid October to 
the end of February. In addition, there are three 
anemometers on the airstrip and a ceilometer. Fig. 1 
shows the location of AWS locations in the TNB area. 
Fig. 2 represents the coverage of continental air 
operations, where two additional AWS sites are 
located (Mid Point and Sitry) along the routes 
between TNB-Dome C and TNB-Dumont d’Urville. In 
order to provide weather forecasts, data from the 
European Centre for Medium-Range Weather 
Forecasts (ECMWF) are relayed from the PNRA 
headquarters in Rome to the weather office in TNB. 
Specialized forecasts are provided for the 
intercontinental flights from New Zealand to Antarctica 
and along the route of the cargo/research ship (R/V 
Italica) from New Zealand to the Ross Sea and during 
the oceanographic campaign in the Ross Sea (see 
Figs. 3-6 for examples). Real time and archived data 
are available at the internet site http://meteo.pnra.it, 
which will soon provide access to a selection of the 
analyses and forecasts derived from ECMWF data.  
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integrated study of the cryosphere-hydrosphere-
atmosphere interactions determining local and global 
climate behavior by means of the Modèle 
Atmosphérique Régional (MAR) (see, e.g., Gallee, H. 
and G. Schayes, Monthly Weather Review, 22, April 
1994.). The model describes explicitly many 
phenomena that are important to the coupled climatic 
elements (e.g. sea-ice, snow accumulation and 
transport, ice and snow surface characteristics), 
therefore providing the atmospheric circulation 
necessary to support multi-disciplinary studies of 
other phenomena such as:  
- Precipitation  
- Katabatic winds 
- Heat fluxes 
- Polynyas 
- Snowpack soil evolution 
- Snow transport 
 
Five research units are planned to operate within the 
project:  
- Glaciology Unit: verification of the spatial re-

distribution of precipitation; study of the 
interactions of katabatic winds with slope variation 
of the snowpack; estimates of the outward snow 
transport term in the Antarctic mass balance. 

- Physical Oceanography Unit: impact of katabatic 
winds on the vertical structure of the sea water 
column in the polynya; validation of modeled 
energy and momentum fluxes through radar and 
in situ observations; polynya model sensitivity to 
the introduction of surface sea currents in the 
ocean mixing layer; feasibility study of a coupled 
mesoscale model. 

- Atmospheric Physics Unit: simulation of the 
katabatic flow at Terra Nova Bay and comparison 
with SODAR observations. 

- Operational Meteorology: preparation and 
validation of MAR for operational meteorology 
issues. 

- Computer Science Unit: Porting of MAR on a 
massive parallel computer; feasibility of an MPI 
version of MAR. 

 
MAR will be implemented on a cluster of 100 

Alpha 21264 processors (50 nodes with 2 processors 
each), with a maximum performance of 100 Gflops 
(LINPACK). Two configurations will be used: a high 
availability configuration for operational meteorology, 
and a high performance configuration for case-study 
simulations. 

The Project will be a cooperative effort of the 
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. A Research Proposal for a Multi-disciplinary 
evelopment of MAR 

The target of this new research project 
ubmitted for the 2002-2003 Plan is to accomplish an 

Italian Air Force Weather Service (Rome, Italy), ENEA 
(Rome, Italy), the National Research Council – 
Institute for Atmospheric Physics (Rome, Italy), and 
the Laboratoire de Glaciologie et de Geophysique de 
l’Environment (Grenoble, France). 

http://meteo.pnra.it/
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Fig. 4. Same as Fig. 3, for wind and isotachs. Fig. 3. 400 hPa temperature, 24-h forecast, along the C-
130 flight path between New Zealand and Terra Nova Bay.
Forecasts are available for 24, 27, 36, 48,and 60-hr 
forecasts for 700, 500, 400, 300. and 200 hPa. 

Fig. 5. Swell and wave height forecast along the cruise
from Terra Nova Bay to New Zealand for the R/V Italica.
Forecasts are available for 24, 36, 48, and 60 hrs.

Fig. 6. Same as Fig. 5, along the cruise from Dumont d’ 
Urville to Tasmania. 
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4. Possible Interactions with RIME 
 The expected time schedule of both RIME 
and PNRA is likely to allow an accurate investigation 
and planning of the possible cooperative activities. As 
a tentative timing of actions, the following can be 
considered:  
- October 22 to 24: results from the RIME 

Workshop are presented at the “9th Workshop on 
Antarctic Atmosphere” to be held in Rome.  

- End of October 2001: RIME Project is submitted 
to NSF; 

- End of 2001: NSF is expected to evaluate RIME; 
Italian PNRA commission is expected to finalize 
the review process of research proposals. 

- Jan. 2002 – June 2002: contacts between 
researchers and research programmes to 
evaluate possible cooperative efforts and the kind 
of agreement(s) (bi/multi-lateral, researcher to 
researcher, programme to programme), which is 
feasible, agreeable, effective. 

- June 2002: Proposal submission to NSF, and 
most likely to PNRA as well (there is not a fixed 
date). 

- June 2003: activities can begin for those 
proposals that have been approved and funded. 

 
The above schedule is based on the information 
available at the time when this contribution is being 
written (September 2001), and represents a personal 
point of view. It will be discussed within the Italian 
community at the above mentioned Workshop, then 
might be formalized into an Italian proposal. Any 
comments from the International community will be 
highly appreciated. 
 
  
 
Appendix: Existing Research Projects potentially 
related to RIME and Principal Investigators (P.I.) 
 
- Experimental study of polar clouds and 

atmospheric modeling; 
P.I.: Dr. A. Adriani, CNR/IFA, 

adriani@atmos.ifa.rm.cnr.it  
- Climatic impact of UV solar radiation and minor 

atmospheric gases: sampling and modeling: 
P.I.: Dr. C. Rafanelli, CNR/IFA, 

rafanel@atmos.ifa.rm.cnr.it  
- Continuous measurements of the aerosol vertical 

profile in the Marine Boundary Layer in the Ross 
Sea by means of elastic backscatter LIDAR and 
Scanning Mobility Particle Sizer; 
P.I.: Dr. M. Del Guasta, CNR/IROE, 

dguasta@iroe.fi.cnr.it  
- The effect of aerosol and clouds on the radiative 

balance of the Antarctic atmosphere; 

P.I.: Dr. C. Tomasi, CNR/ISAO, 
c.tomasi@isao.bo.cnr.it  
- Ground concentration of trace gases and optical 

properties of aerosol particles at Terra Nova Bay 
and Dome C; 
P.I.: Dr. V. Vitale, CNR/ISAO, 

v.vitale@isao.bo.cnr.it  
- Chemical and physical evolution of atmospheric 

components in the Antarctic troposphere; 
P.I.: Dr. I. Allegrini, CNR/IIA, 

allegrini@ntserver.iia.mlib.cnr.it  
- Katabatic winds and their influence on the 

formation of the Terra Nova Bay Polynya; 
P.I.: Dr. A. Lavagnini, CNR/IFA, 

alfredo@phoebe.ifa.rm.cnr.it  
- Modeling of katabatic winds and of the large-scale 

circulation on the Antarctic continent 
P.I.: Dr. M. Fantini, CNR/ISAO, 

m.fantini@isao.bo.cnr.it  
- Energy balance and transport processes in the 

Antarctic PBL  
P.I.: Dr. T. Georgiadis, CNR/ISAO, 

t.georgiadis@isao.bo.cnr.it  
- The Terra Nova Bay Polynya: physical and 

dynamical characteristics of the boundary layer at 
Hells Gate, Terra Nova Bay; 
P.I.: prof. A. Longhetto, Univ. Of Turin, 

longhetto@ph.unito.it  
- Study of the circulation and subsidence on the 

Antarctic Plateau; 
P.I.: Dr. G.G. Mastrantonio, CNR/IFA, 

g.mastrantonio@ifa.rm.cnr.it  
- Physical Oceanography: CLIMA Project; 

P.I.: Prof. G. Spezie, Univ. of Naples 
“Parthenope”,  

giancarlo.spezie@uninav.it  
- The Meteo-Climatological Observatory in 

Antarctica; 
P.I. Dr. A. Pellegrini, ENEA - Antarctic Project, 

andrea.pellegrini@enea.pnra.it
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