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1. INTRODUCTION 

The World Ocean covers almost 70% of Earth’s surface. Satellite-borne aerosol optical depth measurements over 

the oceans provide global coverage however require ground-based validation. Not all areas of the World Ocean 

can be studied from islands therefore ship-based measurements are the only source of data for such regions. 

Knowledge of aerosol optical properties over the oceans is important for computations of various aerosol radiative 

effects in the climate change research, for satellite remote sensing (satellite validation and atmospheric 

correction), for validation of global aerosol transport simulations, and for global aerosol distribution studies. The 

interest in the data is high in various scientific communities. Aerosol Robotic Network (AERONET) is a 

worldwide network of automated sun/sky radiometers [1, 2], that currently operates over 400 instruments 

worldwide. Clearly the limitation to the global distribution is our terrestrial and island observations. The 

establishment of the Maritime Aerosol Network (MAN) as a component of AERONET, affiliated with the 

AERONET calibration and data processing, complements island-based AERONET measurements, spatially 

extending data collection to the areas where no islands exist. 



2. MARITIME AEROSOL NETWORK STATUS 

Maritime Aerosol Network (MAN) has started systematically collecting data over the oceans in November of 

2006 and since then made some progress in the data collection and archiving. With more than seventy cruises 

completed and ongoing (and many more planned) the MAN database keeps growing. Measurement areas included 

various parts of the Atlantic Ocean, Northern and Southern Pacific, South Indian Ocean, South Ocean, and inland 

seas. Data collection included areas that earlier have had no coverage at all, in particular vast areas of the South 

Ocean. The data collected will enhance our knowledge on aerosol optical properties over the oceans. We foresee a 

continuation of this effort on various ships of opportunity. The aerosol optical depth data collection will provide 

the international scientific community with the much needed data for the satellite retrieval validation, atmospheric 

correction and aerosol transport modeling. Also our collaborative effort is essential in the fundamental scientific 

aspect of aerosol optical studies over the oceans. A public domain web-based database dedicated to the MAN 

activity can be found at http://aeronet.gsfc.nasa.gov/new_web/maritime_aerosol_network.html

Maritime Aerosol Network deploys hand held sunphotometer Microtops and utilizes the calibration and data 

processing traceable to AERONET [3, 4, 5]. MAN products are:  

a) spectral aerosol optical depth (level 1.0, 1.5 and 2.0) 

b) Angstrom parameter (level 1.0, 1.5, and 2.0) 

c) columnar precipitable water (level 1.0, 1.5, and 2.0) 

d) aerosol optical depth at 500 nm partitioned into fine and coarse components (level 1.0 and 1.5 only) [6, 7]. 

Aerosol optical depth data are computed for three data quality levels: level 1.0 (unscreened), level 1.5 (cloud-

screened), and level 2.0 (cloud-screened and quality-assured). Aerosol optical depth partition products may have 

additional quality checks. 

The whole data archive schematically mapped in Figure 1 where various cruise tracks and daily averages at the 

level 1.5 are presented. Obviously vast areas still have no or limited coverage. Our ongoing effort hopefully will 

help closing those gaps. 

CONCLUSIONS

The Maritime Aerosol Network stimulates research and international collaboration in various scientific areas. 

Data are easily accessible in the web-based public data archive. Currently it contains over 1200 measurement 

days. A number of publications [8-22] dedicated to the data analysis have become already available. The program 

exemplifies the mutually beneficial international, multi-agency effort in atmospheric aerosol optical studies. 



Figure 1.  Maritime Aerosol Network global coverage: cruise tracks and daily averages of aerosol optical depth 

are shown 

REFERENCES

[1] Holben B.N., T.F.Eck, I.Slutsker, D.Tanre, J.P.Buis, A.Setzer, E.Vermote, J.A.Reagan, Y.Kaufman, T.Nakajima, F.Lavenu, 
I.Jankowiak, and A.Smirnov, AERONET - A federated instrument network and data archive for aerosol characterization, Rem. Sens. Env., 
66, 1-16, 1998. 

[2] Holben, B.N., D.Tanre, A.Smirnov, T.F.Eck, I.Slutsker, N.Abuhassan, W.W.Newcomb, J.Schafer, B.Chatenet, F.Lavenue, 
Y.J.Kaufman, J.Vande Castle, A.Setzer, B.Markham, D.Clark, R.Frouin, R.Halthore, A.Karnieli, N.T.O'Neill, C.Pietras, R.T.Pinker,
K.Voss, and G.Zibordi, An emerging ground-based aerosol climatology: Aerosol optical depth from AERONET, J. Geophys. Res., 106,
12,067-12,097, 2001. 

[3] Smirnov, A., B.N.Holben, I.Slutsker, D.M.Giles, C.R.McClain, T.F.Eck, S.M.Sakerin, A.Macke, P.Croot, G.Zibordi, P.K.Quinn, 
J.Sciare, S.Kinne, M.Harvey, T.J.Smyth, S.Piketh, T.Zielinski, A. Proshutinsky, J.I.Goes, N.B.Nelson, P.Larouche, V.F.Radionov,
P.Goloub, K.Krishna Moorthy, R.Matarrese, E.J.Robertson, and F.Jourdin, Maritime Aerosol Network as a component of Aerosol Robotic
Network, J. Geophys. Res., 114, D06204, doi:10.1029/2008JD011257, 2009. 

[4] Smirnov, A., B.N.Holben, S.M.Sakerin, D.M.Kabanov, I.Slutsker, M.Chin, T.L.Diehl, L.A.Remer, R.Kahn, A.Ignatov, L.Liu, 
M.Mishchenko, T.F.Eck, T.L.Kucsera, D.Giles, and O.V.Kopelevich, Ship-based aerosol optical depth measurements in the Atlantic 
Ocean, comparison with satellite retrievals and GOCART model, Geophys. Res. Lett., 33, L14817, doi: 10.1029/2006GL026051, 2006. 

[5] Smirnov, A., B.N.Holben, A.Lyapustin, I.Slutsker and T.F.Eck, AERONET processing algorithm refinement, paper presented at 
AERONET Workshop, NASA, El Arenosillo, Spain, May 10-14, 2004. 

[6] O’Neill, N.T., T.F.Eck, B.N.Holben, A.Smirnov, O.Dubovik, and A.Royer, Bimodal size distribution influences on the variation of 
Angstrom derivatives in spectral and optical depth space, J.Geophys.Res., 106, 9787-9806, 2001. 

[7] O'Neill, N.T., T.F.Eck, , A.Smirnov, B.N.Holben, and S.Thulasiraman, Spectral discrimination of coarse and fine mode optical deph, J. 
Geophys. Res., 108(D17), 4559, doi:10.1029/2002JD002975, 2003. 



 [8] Melin, F., M.Clerici, G.Zibordi, B.N.Holben, and A.Smirnov, Validation of SeaWiFS and MODIS aerosol products with globally
distributed AERONET data, Rem. Sens. Env., 114, 2010 (accepted, in press). 

[9] Wilson, D.I., S.J.Piketh, A.Smirnov, B.N.Holben, and B.Kuyper, Aerosol optical properties over the South Atlantic and Southern
Ocean during the 140th cruise of the M/V S.A. Agulhas, Atm.Res., 2009 (submitted). 

[10] Smirnov, A., B.Holben, D.M.Giles, N.T.O'Neill, I.Slutsker, T.F.Eck, P.L.Croot, A.Macke, S.M.Sakerin, T.J.Smyth, G.Zibordi,
T.Zielinski, N.Nelson, P.Quinn, K.J.Voss, Y.Courcoux, N.R.Nalli, E.Joseph, D.Covert, S.Belanger, C.MacLellan, L.Bariteau, R.Dunn,
Maritime Aerosol Network as a component of AERONET – a satellite validation tool over the oceans, AGU Fall Meeting, San-Francisco,
CA, December 14-18, 2009 (Eos Trans. AGU, 90(53), Fall Meet. Suppl., Abstract A11C-0099, 2009). 

[11] Sakerin S.M., D.M.Kabanov, V.V.Polkin, A.Smirnov, B.N.Holben, I.Slutsker, V.F.Radionov, and A.V.Gubin, Use of portable sun
photometers in atmospheric aerosol optical depth studies, XVI International Symposium Atmospheric and Ocean Optics, Atmospheric
physics, Tomsk, Russia, October 12-15, 2009. 

[12] Smirnov, A., B.N.Holben, D.M.Giles, N.T.O’Neill, I.Slutsker, T.F.Eck, P.Croot, A.Macke, S.M.Sakerin, T.J.Smyth, M.Harvey, 
G.Zibordi, T.Zielinski, P.K.Quinn, K.Krishna Moorthy, V.F.Radionov, J.I.Goes, R.Losno, J.Sciare, Y.Courcoux, K.Voss, C.Duarte, 
N.B.Nelson, N.R.Nalli, and S.Belanger, Maritime Aerosol Network (MAN) as spatial extension to AERONET, 8 International AeroCom 
Workshop, NOAA Geophysical Fluid Dynamics Laboratory, Princeton, New Jersey, USA, October 5-7, 2009. 

[13] McGregor, J., M.Harvey, T.Bromley, and A.Smirnov, Comparison of satellite remote-sensed and ship-based measurements of 
aerosols over the Pacific Ocean, NZ Marine Sciences and Meteorological Societies Joint Conference, Auckland, New Zealand, September 
2-4, 2009. 

[14] Terpugova, S.A., V.V. Polkin, S.M. Sakerin, D.M. Kabanov, B.N. Holben, I.A. Slutsker, A.V. Smirnov, and V.F. Radionov, Study of 
atmospheric aerosol and columnar water vapor in Antarctic region during 53 Russian Antarctic expedition in 2007-2008, European 
Aerosol Conference, Karlruhe, Germany, September 6-11, 2009 (Abstract T160A09). 

[15] Ponczkowska, A., T.Zielinski, T.Petelski, J.Piskozub, G.Chourdakis, , S.Malinowski, T.Stacewicz, K.Markowicz, A.K.Jagodnicka,
M.Posyniak, A.Kardas, I.Stachlewska, M.Gausa, S.Blindheim, A.Smirnov, and B.Holben, Aerosol optical depth and its connection with
macrometeorological features, European Aerosol Conference, Karlruhe, Germany, September 6-11, 2009 (Abstract T076A04). 

 [16] Smirnov, A., B.N.Holben, S.M.Sakerin, V.F.Radionov, and O.V.Kopelevich, Aerosol optical depth measurements over the oceans
and in Antarctica within the framework of Maritime Aerosol Network (MAN) and Russian Antarctic Expedition (RAE), V International
Conference Current Problems in Optics of Natural Waters (ONW-2009), Saint Petersburg, Russia, September 8-12, 2009. 

[17] Zielinski, T., T.Petelski, A.Rozwadowska, J.Piskozub, A.Ponczkowska, J.Kowalczyk, A.Smirnov, and B.Holben, Aerosol optical
properties measured in the European Arctic, 18 International Conference on Nucleation and atmospheric Aerosols, Prague, Czech 
Republic, August 10-14, 2009. 

[18] Smirnov, A., B.N.Holben, A.Macke, P.Croot, S.M.Sakerin, T.Bromley, G.Zibordi, T.J.Smyth, J.I.Goes, P.K.Quinn, P.Goloub, 
R.Losno, J.Sciare, F.Jourdin, V.F.Radionov, T.Zielinski, N.B.Nelson, K.Krishna Moorthy, S.Piketh, P.Larouche, A.Proshutinsky, 
N.T.O’Neill, C.R.McClain, I.Slutsker, D.M.Giles, T.F.Eck, C.M.Duarte, and G.Tibor, Maritime Aerosol Network (MAN) as a component
of AERONET – first results, European Geosciences Union General Assembly 2009, Vienna, Austria, April 19 – 24, 2009 (Geophysical
Research Abstracts, 11, EGU2009-11171-1, 2009). 

[19] Zielinski, T., T.Petelski, J.Piskozub, J.Kowalczyk, A.Smirnov, and B.Holben, Studies of aerosol optical properties in the European
Arctic seas, 2008 European Aerosol Conference (EAC2008), Thessaloniki, Greece, August 24–29 August, 2008. 

[20] Macke, A., J.Kalisch, A.Wassmann, Y.Zoll, T.Hanschmann, R.Hollmann, P.Schlüssel, S.Gulev, and A.Smirnov, Observation of cloud
and aerosol forcings over the Atlantic ocean, International Radiation Symposium (IRS2008), Foz do Iguaçu, Brazil, August 3-8, 2008.

[21] Sakerin, S.M., D.M.Kabanov, A.V.Smirnov, and B.N.Holben, Aerosol optical depth of atmosphere over the oceans in the wavelength
range 0.37–4 m, Int. J. Rem. Sens. 29, 2519-2547, 2008. 

[22] Sakerin, S.M., A.Smirnov, D.M.Kabanov, V.V.Pol’kin, M.V.Panchenko, B.N.Holben, and O.V.Kopelevich, Aerosol optical and 
microphysical properties over the Atlantic Ocean during the 19th cruise of the Research Vessel “Akademik Sergey Vavilov”, J. Geophys. 
Res., 112, D10220, doi:10.1029/2006JD007947, 2007.


