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Scientific Objectives 

 Climate change 
studies (direct and 
indirect forcing) 

 Satellite retrievals 
validation 

 Validation of global 
aerosol transport 
model simulations 

 Filling data gaps in 
global aerosol 
distribution  

 How representative 
are the island 
measurements 

 Atmospheric 
correction 

 



Number of cruises completed 

0

10

20

30

40

50

2004 2005 2006 2007 2008 2009 2010 2011

N
u

m
b

e
r 

o
f 

c
ru

is
e
s

Year



Summary 

 Number of cruises completed – 145 

 Number of measurement days –>2600 

 Number of measurement series->15600 

 Number of ongoing cruises – 3 

 Number of planned cruises - 7 



MAN products: 

 Aerosol optical depth (Level 1; Level 1.5; Level 2) 

 Water vapor content (Level 1; Level 1.5; Level 2) 

 Aerosol optical depths: fine (sub-micron) and 

coarse (super-micron) at 500 nm (Level 1; Level 

1.5) 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0
M

ic
ro

to
p

s
Microwave Radiometer

PW (Microtops) = 1.022*PW (MWR)

0.0 0.2 0.4 0.6 0.8 1.0
-60

-30

0

30

60

90 2004
2005
2006
2007
2008
2009
2010

aerosol optical depth (500 nm)

L
a

ti
tu

d
e
, 

d
e

g

N

S
0.0 0.2 0.4 0.6 0.8 1.0

-90

-60

-30

0

30

60

90
Atlantic Ocean
Indian Ocean
Southern Ocean
Pacific Ocean

L
a

ti
tu

d
e

, 
d

e
g

the coarse mode fraction of AOD (500 nm)

N

S



Maritime Aerosol Network global 

coverage (September 2011) 

Cruise tracks and daily averages of aerosol optical depth at 500 nm (squares are colored 

with respect to AOD values, i.e. blue – AOD<0.10, green – 0.1≤AOD<0.2, yellow – 

0.2≤AOD<0.3, orange – 0.3≤AOD<0.5, red – 0.5≤AOD<0.7, purple – AOD≥0.7). 



Coarse mode fraction of AOD 

Cruise tracks and daily averages of coarse mode fraction of aerosol optical depth 

at 500 nm (squares are colored with respect to coarse mode fraction, i.e. blue – 

cmf<0.2, green – 0.2≤cmf<0.4, yellow – 0.4≤cmf<0.6, orange – 0.6≤cmf<0.8, red – 

cmf>0.8). 



Coarse mode AOD 

Cruise tracks and daily averages of coarse mode aerosol optical depth at 500 nm 

(squares are colored with respect to coarse AOD values, i.e. grey – AOD<0.05, blue 

– 0.05<AOD<0.10, green – 0.1≤AOD<0.2, yellow – 0.2≤AOD<0.3, orange – 

0.3≤AOD<0.5, red – 0.5≤AOD<0.7, purple – AOD≥0.7). 



AOD and wind speed analysis 
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Comparison with satellite retrievals 

Courtesy Andrew Sawyer, NASA/GSFC 



Comparison with global aerosol model 

Courtesy Kostas Tsigaridis, NASA/GISS 



Comparison with global aerosol models 

-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6
-90

-60

-30

0

30

60

90
GOCART

L
a

ti
tu

d
e

, 
d

e
g

N=1002

AOD diff (Model - SP)

-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6

AeroCom Median

AOD diff (Model - SP)

N=1341

Smirnov et al., Maritime Aerosol Network as a component of AERONET – first results and comparison with 

global aerosol models and satellite retrievals, Atmos. Meas. Tech., 4, 583–597, 2011. 



Comparison with satellite retrievals 

-0.4 -0.2 0.0 0.2 0.4
-90

-60

-30

0

30

60

90
MODIS (Kleidman et al. 2011)

L
a

ti
tu

d
e

, 
d

e
g

N=562

AOD diff (Sat - SP)

-0.4 -0.2 0.0 0.2 0.4

MISR (Kahn et al. 2010)

N=54

AOD diff (Sat - SP)

Smirnov et al., Maritime Aerosol Network as a component of AERONET – first results and comparison with 

global aerosol models and satellite retrievals, Atmos. Meas. Tech., 4, 583–597, 2011. 



Models/Sensors vs MAN 

0

10

20

30

40

-0.2 -0.1 0.0 0.1 0.2

GOCART-SP
GEOS-Chem-SP
AEROCOM-SP
MISR(Kahn et al. 2010)-SP
MODIS(Kleidman et al. 2011)-SP
MISR (Zhang & Reid 2006)-SP
Terra (Standard)-SP
DA Terra (Zhang & Reid 2006)-SP
Aqua (Standard)-SP
DA Aqua (Zhang & Reid 2006)-SP
GISS-SP
SeaWIFS (Sayer et al. 2011)-SP

fr
e
q

u
e

n
c

y
 o

f 
o

c
c
u

rr
e
n

c
e

s
, 

%

AOD diff (Model/Sat - SP)



Didier Tanré and his role in my life 

GSFC, 31 July 1998 



la vie est dure 

les femmes coutent chéres 

et les enfants arrivent trop faciles 

 

life is tough 

women are expensive 

and children come too easy 
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