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Aerosol optical depth over the oceans
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global coverageglobal coverage



Scientific ObjectivesScientific ObjectivesScientific ObjectivesScientific Objectives

Climate change studies (direct and indirect forcing)
Satellite retrieval validation
Ocean color studies (atmospheric correction)Ocean color studies (atmospheric correction)
Validation of global aerosol transport model 
simulations
Global aerosol distributionGlobal aerosol distribution



MAN products:MAN products:MAN products:MAN products:
Aerosol optical depth (Level 1; Level 1.5; Level 2)
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coarse (super-micron) at 500 nm (the spectral de-
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R/V Polarstern 2007 (fall) cruiseR/V Polarstern 2007 (fall) cruise



ShipShip--based and AERONET based and AERONET ττaa comparisoncomparison
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Maritime Aerosol Network Maritime Aerosol Network 
aerosol optical depth (Level 2)aerosol optical depth (Level 2)



Maritime Aerosol Network Maritime Aerosol Network 
aerosol optical depth (coarse)aerosol optical depth (coarse)



Maritime Aerosol Network aerosol Maritime Aerosol Network aerosol 
optical depth (coarse fraction)optical depth (coarse fraction)



Maritime Aerosol Network Maritime Aerosol Network 
Angstrom parameter (Level 2)Angstrom parameter (Level 2)
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Latitudinal dependence of aerosol Latitudinal dependence of aerosol 
optical depth in the Atlantic Oceanoptical depth in the Atlantic Oceanoptical depth in the Atlantic Oceanoptical depth in the Atlantic Ocean
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Aerosol optical depth by latitudinal belts  Aerosol optical depth by latitudinal belts  
(Atlantic Ocean)(Atlantic Ocean)(Atlantic Ocean)(Atlantic Ocean)
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Aerosol optical depth by latitudinal belts  Aerosol optical depth by latitudinal belts  
(Atlantic Ocean)(Atlantic Ocean)(Atlantic Ocean)(Atlantic Ocean)
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Aerosol optical depth by latitudinal belts  Aerosol optical depth by latitudinal belts  
(Atlantic Ocean)(Atlantic Ocean)(Atlantic Ocean)(Atlantic Ocean)
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Aerosol optical depth by latitudinal belts  Aerosol optical depth by latitudinal belts  
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Latitudinal dependence of aerosol Latitudinal dependence of aerosol 
optical depth in the Pacific Oceanoptical depth in the Pacific Oceanoptical depth in the Pacific Oceanoptical depth in the Pacific Ocean

80 TF5 2007
Ron Brown 2007-2008
TF5 2008

N

60
TF5 2008
Healy 2008
FLIP 2008
Ron Brown 2008
Meteor2008-2009

20

40 Hesperides 2009
Marcus Langseth 2009
Kilo Moana 2009
FLIP 2009

, d
eg

0

20

ti
tu

d
e,

-20L
at

-60

-40

S
0.0 0.2 0.4 0.6 0.8 1.0

60

aerosol optical depth (500 nm)

S



Latitudinal dependence of aerosol Latitudinal dependence of aerosol 
optical depth in the Indian Oceanoptical depth in the Indian Oceanoptical depth in the Indian Oceanoptical depth in the Indian Ocean
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Measurements in the South OceanMeasurements in the South Ocean



Latitudinal dependence of aerosol Latitudinal dependence of aerosol 
optical depth in the South Oceanoptical depth in the South Oceanoptical depth in the South Oceanoptical depth in the South Ocean
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Bering Sea and Beaufort SeaBering Sea and Beaufort Sea



Bering Sea and Beaufort SeaBering Sea and Beaufort Sea
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Baltic, Black, Mediterranean SeasBaltic, Black, Mediterranean Seas



Baltic, Black, Mediterranean SeasBaltic, Black, Mediterranean Seas
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Typical sea areas (as of 1988)Typical sea areas (as of 1988)

1.00
Pacific Ocean
Coastal areas
D t (Atl ti )Dust (Atlantic)

 d
ep

th

τ
a
(550 nm)=0.42   α=0.45

0.10

o
p

ti
ca

l 

τ
a
(550 nm)=0.20   α=0.90

er
o

so
l o a

τ
a
(550 nm)=0.07   α=0.40

0 01

ae

0.01
102 103 104

wavelength, nm



The SIMBIOS and MAN datasetsThe SIMBIOS and MAN datasets
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SummarySummary
Number of cruises completed Number of cruises completed –– 6262
Number of measurement days Number of measurement days –– 11571157
Number of measurement series Number of measurement series –– 76417641
Number of ongoing cruises Number of ongoing cruises –– 22
N b f l d iN b f l d i 1111Number of planned cruises Number of planned cruises -- 1111



SummarySummary
In the last several years data In the last several years data 
acquisition was extended to the areas acquisition was extended to the areas 
that previously had very little or nothat previously had very little or nothat previously had very little or no that previously had very little or no 
record at all (South Ocean)record at all (South Ocean)
Data are easily accesible in the webData are easily accesible in the web--
based public data archive and willbased public data archive and willbased public data archive and will based public data archive and will 
stimulate research and international stimulate research and international 
collaboration in various scientific collaboration in various scientific 
areasareasareasareas
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Long live the Sun,Long live the Sun,g ,g ,
Let darkness dissapear!Let darkness dissapear!

Alexander Pushkin (1825)Alexander Pushkin (1825)Alexander Pushkin (1825)Alexander Pushkin (1825)
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