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A short summary of the ENEA research activities in the Arctic region 
 

ENEA, the Italian National Agency for New Technologies, Energy, and Sustainable 
Economic Development (http://www.enea.it), has been carrying out research in the Arctic 
since early 1990.  Research activities have been devoted to different topics, and have 
involved different Arctic regions. 
 

Main research areas include: climatology and palaeo-climatology, polar ozone processes, 
toxicology, oceanography, application of remote sensing techniques, atmospheric physics, 
biological oceanography, radio-ecology applied to the water column and sediments, 
geochronology, impact of pollution and micro-plastics on the seabed and the ecosystem.  
Studies have been made at fixed long-term sites, from ships, balloons, and using satellite 
data.   
 

ENEA, together with other national and international Institutes, has been operating the Thule 
High Arctic Atmospheric Observatory, THAAO (http://www.thuleatmos-it.it), in North 
Western Greenland, since 1990. THAAO is dedicated to atmospheric physics and climate 
studies, and contributes to the Network for Detection of Atmospheric Composition Changes.  
The ENEA contributions are primarily relative to polar ozone, clouds and surface radiation 
budget, and Arctic climate interactions. 
 

Studies, within collaborative projects, have been carried out at the Dirigibile Italia Research 
station at Ny Ålesund (Spitzbergen, Northern Norway).  These studies were originally 
devoted to determining radionuclides distribution in the ocean, and more recently to 
atmospheric physics, and ecological investigations on the impact of microplastics 
pollution in different environmental matrices and biota 
(https://www.researchinsvalbard.no/search/result?q=aramis). 
 

Measurements of the ocean chlorophyll content by remote sensing and in situ methods 
were made from different ships, starting in 2006 onboard a Polish ship.  Since 2017, Arctic 
observations have been intensified thanks to the annual High North Oceanographic cruises, 
organized by the Italian Navy (https://www.marina.difesa.it/cosa-facciamo/per-la-
ricerca/Pagine/high_north_20.aspx). During these field campaigns, sediment cores are 
collected to investigate the seabed in relation to the water column, the impact of chemical 
and plastics pollution on the marine environment and the carbon sequestration 
processes. 
 

Two EU projects (Inuendo and CLEAR) evaluated the impact of xenobiotic compounds with 
hormone-like actions, also in correlation to climate change, on human fertility.  
Polychlorinated biphenyls (PCBs) and DDT are persistent organic pollutants (POPs) of 
anthropogenic origin that bioaccumulate especially in high rank predators of the aquatic food 
chain, man included. Inuit population in Greenland is one of the highest bio-persistent 
organochlorine exposed population in the world, because the traditional diet includes fatty 
tissues of the arctic marine biota.  The two projects contributed to the knowledge of the 
impact of environmental contaminants and climate change on human reproductive 
health in the Arctic and elsewhere. 
 

Several studies involved retrieval of atmospheric and oceanographic properties in the 
Arctic by satellite.  
 

The ENEA Antarctic Technical Unit also participates in the management and operation of the 
Italian icebreaker Laura Bassi (https://www.inogs.it/en/node/1616), who is planned to 
carry out an oceanographic cruise in the Arctic during summer 2021. 
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Recently, as part of the Arctic Research Programme, the first national research program 
dedicated to the Arctic, the ECAPACand the SENTINEL Projects have been approved. 
ECAPAC (Effects of Changing Albedo and Precipitation on the Arctic Climate), coordinated 
by ENEA,  intends to investigate the role of changing precipitation and albedo in the 
Arctic climate; SENTINEL (the impact of sea ice diSappearance on highEr North aTlantic 
clImate and atmospheric bromiNe and mErcury cycLes), led by CNR, includes an ENEA 
research unit.  
 
Links 
 
http://www.thuleatmos-it.it/ 
https://www.esteri.it/mae/resource/doc/2019/11/agenzia_nazionale_per_le_nuove_tecnologie
_lenergia_e_lo_sviluppo_economico_sostenibile_enea__laser_per_il_monitoraggio_marino.p
df 
https://www.researchinsvalbard.no/search/result?q=aramis 
https://salute.sostenibilita.enea.it/projects/clear 
https://cordis.europa.eu/project/id/QLK4-CT-2001-00202 
https://cordis.europa.eu/project/id/226217/it 
 
Outreach, communication 
 
https://www.enea.it/it/Stampa/news/ambiente-allarme-microplastiche-nel-mar-artico-
contaminati-i-crostacei 
https://sostenibilita.enea.it/news/microplastiche-crostacei-mar-glaciale-artico 
https://www.enea.it/en/news-enea/news/environment-high-north-20-italian-navy-and-enea-
oceanographic-campaign-kicks-off 
https://www.enea.it/it/Stampa/news/ambiente-destinazione-oceano-artico-al-via-campagna-
high-north-20-della-marina-militare-con-enea 
https://sostenibilita.enea.it/news/campagna-svaap-artico 
https://www.enea.it/it/Stampa/eneainonda/11-09-2020-rai-news-24-futuro24-20-45-durata-
00-03.41 
https://www.enea.it/it/Stampa/eneainonda/30-07-2020-rai-3-tgr-liguria-19-35-durata-00-
01.35 
https://ambiente.sostenibilita.enea.it/news/enea-coordina-progetto-ecapac-tra-primi-progetti-
finanziati-programma-ricerche-artico 
https://ambiente.sostenibilita.enea.it/projects/clara-2 
 

 
 

Sampling at the Svalbard to identify the presence of microplastic particles ingested by 
amphipod benthic species. 
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The Alliance ship in the Arctic. 
 
 

 
 

Track of the Alliance ship during the High North 2020 cruise during summer 2020. 
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Radiometers and microwave radiometer for the investigation of the atmospheric composition and 
radiation on the roof of the Thule High Arctic Atmospheric Observatory. 

 
 

 
 

The laser beam of the aerosol-temperature lidar in operation from the Thule High Arctic 
Atmospheric Observatory. 
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The right picture shows Marcello Spanò (1954-2017). He has been working in ENEA for 
over 30 years in the area of health protection, leading several European funded projects, 

among which "Inuendo" and "CLEAR". He sadly died at the age of 62 leaving an 
unbridgeable void in his colleagues and friends. For over 20 years he wove a network of 

lively scientific relationships with Scandinavian colleagues aimed at assessing the impact of 
environmental contaminants on reproductive health. An important portion of his research was 

devoted to assess environmental risks of indigenous Arctic population. 
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All-sky image from the Thule High Arctic Atmospheric Observatory.  The picture is from 22 
January, 2018, 2:22 UTC.  An aurora is visible along the horizon. 

 
 

 
The Cloud and Radiation in the Arctic and Antarctica is a research Project coordinated by 

ENEA and funded by the Italian Antarctic Programme (PNRA); it contributes to the 
international initiative Year of Polar Prediction with observations from THAAO. 
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Sediment cores sampled at various depths in the Arctic Ocean during the High North cruises 
for studies on sediment dynamics and carbon flows. 
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di Sarra, A., M. Cacciani, P. Di Girolamo, G. Fiocco, D. Fuà, B. Knudsen, N. Larsen and T.S. 
Jørgensen, Observations of correlated behavior of stratospheric ozone and aerosol at Thule during 
winter 1991-92, Geophys. Res. Lett., 19, 1823-1826, 1992. 
 
1994 
 

Di Girolamo, P., M. Cacciani, A. di Sarra, G. Fiocco and D. Fuà, Lidar observations of the Pinatubo 
aerosol layer at Thule, Greenland, Geophys. Res. Lett., 21, 1295-1298, 1994. 
 

Larsen, N., B. Knudsen, T.S. Jørgensen, A. di Sarra, D. Fuà, P. Di Girolamo, G. Fiocco, M. Cacciani, 
J.M. Rosen and N.T. Kjome, Backscatter measurements of stratospheric aerosols at Thule during 
January-February 1992, Geophys. Res. Lett., 21, 1303-1306, 1994. 
 

Neuber, R., G. Beyerle, G. Fiocco, A. di Sarra, K.H. Fricke, C. David, S. Godin, L. Stefanutti, G. 
Vaughan and J.P. Wolf, Latitudinal distribution of stratospheric aerosols during the EASOE winter 
1991/92, Geophys. Res. Lett., 21, 1283-1286, 1994. 
 
1995 
 

di Sarra, A., M. Cacciani, G. Fiocco, D. Fuà, T.S. Jørgensen, B. Knudsen, N. Larsen and I.B. 
Mikkelsen, Ozone and aerosol correlated observations at Thule, Greenland, in the period 1991-1994, 
J. Geophys. Res., 100, 25965-25977, 1995. 
 
1996 
 

Fiocco, G., M. Cacciani, A. di Sarra, D. Fuà, P. Colagrande, G. De Bendetti and R. Viola, The 
evolution of the Pinatubo stratospheric aerosol layer observed by lidar at South Pole, Rome, Thule: a 
summary of results, in The Mt. Pinatubo Eruption: Effects on the Atmosphere and Climate, 
NATO/ASI Series, Vol. I 42, 17-32, G. Fiocco, D. Fuà and G. Visconti eds., Springer-Verlag, Berlin, 
1996. 
 
1997 
 

Benedetti, A., A. di Sarra, G. Fiocco and D. Fuà, Cirrus clouds at Thule, Greenland, during summer: 
lidar observations and influence on the planetary radiative budget, in IRS 96: Current Problems in 
Atmospheric Radiation, 23-26, edited by W.L. Smith and K. Stamnes, A. Deepak Publishing, 
Hampton, VA, 1997. 
 

Fiocco, G., N. Larsen, S. Bekki, C. David, A.R. MacKenzie, T. Peter, A. di Sarra and S. Spreng, 
Particles in the stratosphere, in European Research on the Stratosphere: The Contribution of EASOE 
and SESAME to our current Understanding of the Ozone Layer, 61-91, Europen Commission, EUR 
16986, 283 pp., Luxembourg, 1997. 
 

Marenco, F., A. di Sarra, M. Cacciani, G. Fiocco and D. Fuà, Thermal structure of the winter middle 
atmosphere observed by lidar at Thule, Greenland, during 1993-94, J. Atmos. Terr. Phys., 59, 151-
158, 1997. 
 
1998 
 

di Sarra, A., L. Bernardini, M. Cacciani, G. Fiocco and D. Fuà, Lidar observations of the Pinatubo 
aerosol at Thule, Greenland: relationships with the polar vortex, in Atmospheric Ozone, 197-200, 
edited by R. Bojkov and G. Visconti, published by Parco Scientifico e Tecnologico d'Abruzzo, 1998. 
 

di Sarra, A., L. Bernardini, M. Cacciani, G. Fiocco and D. Fuà, Stratospheric aerosols observed by 
lidar over northern Greenland in the aftermath of the Pinatubo eruption, J. Geophys. Res., 103, 
13,873-13,891, 1998. 
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1999 
 

Adriani, A., F. Cairo, M. Viterbini, S. Mandolini, L. Pulvirenti, and G. Di Donfrancesco, 
Multiwavelength Aerosol Scatterometer for airborne experiments to study the optical properties of 
stratospheric aerosol, J. Atmos. Oceanic Technol., 16, 1329–1336, 1999. 
 

Adriani, A., F. Cairo, L. Pulvirenti, F. Cardillo, M. Viterbini, G. Di Donfrancesco, and J. P. 
Pommereau, Stratospheric background aerosol and polar cloud observations by laser backscattersonde 
within the framework of the European project ``Stratospheric Regular Sounding'', Ann. Geophysicae 
17, 1352-1360, 1999. 
 

Guzzi, D., M. Morandi, V. Santacesaria, L. Stefanutti, P. Agostini, B. Liley, and J. P. Wolf, Four 
years of stratospheric aerosol measurements in the northern and southern hemispheres, Geophys. Res. 
Lett., 26, 2199-2202, 1999. 
 
2000 
 

Ananasso, C., R. Santoleri, S. Marullo, M., Nardino, and J. Hartmann, Estimation of the short-wave 
incoming radiation from AVHRR data on the Arctic Ocean, Proceedings of SPIE - The International 
Society for Optical Engineering, 4172, 74-86, 2000. 
 

Voigt, C., J. Schreiner, A. Kohlmann, P. Zink, K. Mauersberger, N. Larsen, T. Deshler, C. Kröger, J. 
Rosen, A. Adriani, F. Cairo, G. Di Donfrancesco, M. Viterbin4, J. Ovarlez, H. Ovarlez, C. David, and 
A. Dörnbrack, Nitric acid trihydrate (NAT) in Polar Stratospheric Clouds, Science, 290, 1756-1758, 
2000. 
 
2002 
 

di Sarra, A., M. Cacciani, G. Fiocco, D. Fuà, and T. S. Jørgensen, Lidar observations of polar 
stratospheric clouds over northern Greenland in the period 1990-1997, J. Geophys. Res., 107 (D12), 
4152, doi: 10.1029/2001JD001074, 2002. 
 

Hop, H., T. Pearson, E. Nøst Hegseth, K. M. Kovacs, C. Wiencke, S. Kwasniewski, K. Eiane, F. 
Mehlum, B. Gulliksen, M. Wlodarska-Kowalczuk, C. Lydersen, J. Marcin Weslawski, S. Cochrane, 
G. Wing Gabrielsen, R. J. G. Leakey, O. Jørgen Lønne, M. Zajaczkowski, S. Falk-Petersen, M. 
Kendall, S.-Å. Wängberg, K. Bischof, A. Y. Voronkov, N. A. Kovaltchouk, J. Wiktor, M. 
Poltermann, G. di Prisco, C. Papucci, and S. Gerland, The marine ecosystem of Kongsfjorden, 
Svalbard, Polar Research, 21(1), 167–208, 2002. 
 

Larsen, N., S. Høyer Svendsen, B. M. Knudsen, C. Voigt, C. Weisser, A. Kohlmann, J. Schreiner, K. 
Mauersberger, T. Deshler, C. Kroeger, J. M. Rosen, N. T. Kjome, A. Adriani, F. Cairo, G. Di 
Donfrancesco, J. Ovarlez, H. Ovarlez, A. Dörnbrack, and T. Birner, Microphysical mesoscale 
simulations of polar stratospheric cloud formation constrained by in situ measurements of chemical 
and optical cloud properties, J. Geophys. Res., 107(D20), 8301, doi:10.1029/2001JD000999, 2002. 
 

Schreiner, J., C. Voigt, C. Weisser, A. Kohlmann, K. Mauersberger, T. Deshler, C. Kroeger, J. Rosen, 
N. Kjome, N. Larsen, A. Adriani, F. Cairo, G. Di Donfrancesco, J. Ovarlez, H. Ovarlez, and A. 
Dörnbrack, Chemical, microphysical, and optical properties of polar stratospheric clouds, J. Geophys. 
Res., 107, 8313, doi:10.1029/2001JD000825, 2002.  
 

Svendsen, H., A. Beszczynska-Møller, J. Ove Hagen, B. Lefauconnier, V. Tverberg, S. Gerland, J. 
Børre Ørbæk, K. Bischof, C. Papucci, M. Zajaczkowski, R. Azzolini, O. Bruland, C. Wiencke, J.-G. 
Winther, and W. Dallmann, The physical environment of Kongsfjorden–Krossfjorden, an Arctic fjord 
system in Svalbard, Polar Research, 21(1), 133–166, 2002. 
 
2003 
 

Ananasso, C., R Santoleri, S. Marullo, and F. D'Ortenzio, Remote sensing of cloud cover in the Arctic 
region from AVHRR data during the ARTIST experiment, International Journal of Remote Sensing, 
24:3, 437-456, 2003. 
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Deshler, T., N. Larsen,C. Weissner, J. Schreiner, K. Mauersberger, F. Cairo, A. Adriani, G. Di 
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Pace, G., Cacciani, M., G. Fiocco, P.G. Calisse, A. di Sarra, D. Fuà, L. Rinaldi, and S. Casadio, 
Observations of polar stratospheric clouds with the ABLE lidar during the APE-POLECAT flight of 
January 9, 1997, J. Aerosol Sci., 34, 801-814, 2003. 
 

Voigt, C., N. Larsen,T. Deshler, C. Kroeger, J. Schreiner, K. Mauersberger, B. Luo, A. Adriani, F. 
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2004 
 

Aliani, S., G. Bartholini, F. Degl’Innocenti, R. Delfanti, C. Galli, E. Lazzoni, R. Lorenzelli, A. 
Malaguti, R. Meloni, C. Papucci, S. Salvi, and A. Zaborska, Multidisciplinary investigations in the 
marine environment of the inner Kongsfiord, Svalbard islands (September 2000 and 2001), Chemistry 
and Ecology, 20, sup1, S19-S28, 2004. 
 

Keckhut, P., S. McDermid, D. Swart, T. McGee, S. Godin-Beekmann, A. Adriani, J. Barnes, J.-L. 
Baray, H. Bencherif, H. Claude, A. G. di Sarra, G. Fiocco, G. Hansen, A. Hauchecorne, T. Leblanc, 
C. H. Lee, S. Pal, G. Megie, H. Nakane, R. Neuber, W. Steinbrecht, and J. Thayer, Review of ozone 
and temperature lidar validations performed within the framework of the Network for the Detection of 
Stratospheric Change, J. Environ. Monit., 6, 721–733, 2004. 
 
2005 
 

Maturilli, M., R. Neuber, P. Massoli, F. Cairo, A. Adriani, M.L. Moriconi, and G. Di Donfrancesco, 
Differences in Arctic and Antarctic PSC occurrence as observed by lidar in Ny-Ålesund (79° N, 12° 
E) and McMurdo (78° S, 167° E), Atmos. Chem. Phys., 5, 2081–2090, 2005. 
 

Scarchilli, C., A. Adriani , F. Cairo, G. Di Donfrancesco, C. Buontempo, M. Snels, M.L. Moriconi, T. 
Deshler, N. Larsen, B. Luo, K. Mauersberger, J. Ovarlez, J. Rosen, , and J. Schreiner, Determination 
of polar stratospheric cloud particle refractive indices by use of in situ optical measurements and T-
matrix calculations, Appl. Opt., 44, 3302-3311, 2005. 
 
2006 
 

Barbante, C., J.-M. Barnola, S. Becagli, J. Beer, M. Bigler, C. Boutron, T. Blunier, E. Castellano, O. 
Cattani, J. Chappellaz, D. Dahl-Jensen, M. Debret, B. Delmonte, D. Dick, S. Falourd, S. Faria, U. 
Federer, H. Fischer, J. Freitag, A. Frenzel, D. Fritzsche, F. Fundel, P. Gabrielli, V. Gaspari, R. 
Gersonde, W. Graf, D. Grigoriev, I. Hamann, M. Hansson, G. Hoffmann, M. A. Hutterli, P. 
Huybrechts, E. Isaksson, S. Johnsen, J. Jouzel, M. Kaczmarska, T. Karlin, P. Kaufmann, S. Kipfstuhl, 
M. Kohno, F. Lambert, Anja Lambrecht, Astrid Lambrecht, A. Landais, G. Lawer, M. Leuenberger, 
G. Littot, L. Loulergue, D. Lüthi, V. Maggi, F. Marino, V. Masson-Delmotte, H. Meyer, H. Miller, R. 
Mulvaney, B. Narcisi, J. Oerlemans, H. Oerter, F. Parrenin, J.-R. Petit, G. Raisbeck, D. Raynaud, R. 
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K. Weiler, F. Wilhelms, J.-G. Winther, and E. Wolff, One-to-one coupling of glacial climate 
variability in Greenland and Antarctica, Nature, 444, 195–198, 2006. 
 

Kostadinov, I., G. Giovanelli, D. Bortoli, A. Petritoli,F. Ravegnani, G. Pace, and E. Palazzi, A multi-
input UV-
measurements, Annals of Geophysics, 49, 71-81, 2006. 
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Long, M., B. S Andersen, C. H Lindh, L. Hagmar, A. Giwercman, G.-C. Manicardi, D. Bizzaro, M. 
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User Workshop,  ESA SP, Issue 666 SP, 2008 
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Greenland, J. Geophys. Res., 115, D24315, doi: 10.1029/2010JD014070, 2010. 
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Narcisi, and F. Parrenin, Consistent dating for Antarctic and Greenland ice cores, Quaternary Science 
Reviews, 29, 8-20, 2010. 
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