
AERONETAERONET
Aerosol Robotic NetworkAerosol Robotic Network
of Sun/Sky Radiometersof Sun/Sky Radiometers

What we can and cannot do for AEROCOM What we can and cannot do for AEROCOM 

3d AEROCOM Workshop3d AEROCOM Workshop
December 1 December 1 -- 3, 2004, New York, NY3, 2004, New York, NY



Many thanks to contributors and collaboratorsMany thanks to contributors and collaborators

AERONETAERONET
Brent Holben, Tom Eck, 

Alexander Smirnov,

Oleg Dubovik, Ilya Slutsker,

Joel Schaffer, David Giles,

Anne Vermeulen,

Alexander Siniuk,

Wayne Newcomb, An Ho,

Mikhail Sorokin

AEROCANAEROCAN
Norm O’Neill,

Alain Royer,

Bruce McArthur,

Jim Freemantle,

David Halliwell,

Patrick Cliche

PHOTONPHOTON
Didier Tanre,

Philippe Goloub,

Bernadette Chatenet,

Francois Lavenu,

Luc Blarel,

Damiri Bahaiddin

Thierry Podvin

CIMELCIMEL
Jean-Pierre Buis,

Marius Canini

++ ++

++ = AERONET++

AEROSIBNETAEROSIBNET
Mikhail Panchenko,

Sergei Sakerin,

Dmitry Kabanov



19931993



20042004



19931993--20042004



AERONET

0

20

40

60

80

100

120

140

1994 1996 1998 2000 2002 2004

6 mo data/year
9 mo data/year

YEAR

nu
m

be
r o

f s
ite

s



Walker Branch, TennesseeWalker Branch, Tennessee



Data AcquisitionData Acquisition

Measurements andMeasurements and
TransmissionTransmission

Relay TransmissionRelay Transmission
to Receiving Stationto Receiving Station

Transfer Data Transfer Data 
via Internetvia Internet

Download and TransferDownload and Transfer
Data via InternetData via Internet

Internal ServerInternal Server Web ServerWeb Server

AERONET ServerAERONET Server



AERONET Data FlowsAERONET Data Flows
http://http://aeronetaeronet..gsfcgsfc.nasa.gov.nasa.gov

Flux measurementsFlux measurements
Direct Direct -- λλ=340, 380, 440, 500, 670, 870, 940, 1020, 1640 nm=340, 380, 440, 500, 670, 870, 940, 1020, 1640 nm
Diffuse Diffuse -- λλ=340, 380, 440, 500, 670, 870, 1020, 1640 nm=340, 380, 440, 500, 670, 870, 1020, 1640 nm

Calibration and processing informationCalibration and processing information

Aerosol optical depth and Aerosol optical depth and 
precipitable precipitable water computationswater computations

Holben et al.
RSE, 1998

Holben et al.
JGR, 2001

Holben et al.
RSE, 1998

Holben et al.
JGR, 2001

Smirnov et al.
RSE, 2000

Smirnov et al.
RSE, 2000

Dubovik and King
JGR, 2000

Dubovik et al.
JGR, 2000

Dubovik and King
JGR, 2000

Dubovik et al.
JGR, 2000

Cloud screening and quality controlCloud screening and quality control

Eck et al.
JGR, 1999
Eck et al.
JGR, 1999

Inversion productsInversion products
Volume size distribution (0.05<R<15 mm),Volume size distribution (0.05<R<15 mm),
refractive index, single scattering refractive index, single scattering albedoalbedo
((λλ=440, 670, 870, 1020 nm)=440, 670, 870, 1020 nm)
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0.010.005∆τaVIS-NIR
0.020.009∆τaUV
FieldMaster

Estimated uncertainties in aerosol optical 
depth, size distribution, complex refractive 

index, and single scattering albedo
From Eck et al. JGR, 1999From Eck et al. JGR, 1999. From From Dubovik Dubovik et al. JGR, 2000.et al. JGR, 2000.



AERONET Data Flows
Current Current additionsadditions

Flux measurements
Sun - λ=340, 380, 440, 500, 670, 870, 940, 1020 nm +1640 nm (412, 532, 555 nm)+1640 nm (412, 532, 555 nm)
Sky - λ=440, 670, 870, 1020 nm ++ 500, 1640 nm500, 1640 nm + 340, 380 nm340, 380 nm

Calibration and processing information  HH22O, COO, CO22, CH, CH44

Aerosol optical depth and precipitable water 
computations (1020, 1640, 940 nm) + extra (1020, 1640, 940 nm) + extra ττaa(1020 nm)(1020 nm)

Cloud screening and quality control

Inversion products
Almucantar retrievals - spherical and spheroid models (4 wavelengths), level 2
Almucantar retrievals - 6 wavelengths6 wavelengths + + 340, 380 nm340, 380 nm
Principal plane retrievals Principal plane retrievals -- 44 wavelengths, level 2;wavelengths, level 2; 6 wavelengths6 wavelengths
? Combined retrievals (? Combined retrievals (almucantar almucantar and principal plane)and principal plane)



• Provides interactive data browsing and analysis
• Accesses all AERONET and experimental products
• Functions as a intercalibration utility

“Demonstrat”
Internal Data InterfaceInternal Data Interface



AERONET Web Site
http://aeronet.gsfc.nasa.gov



Display Interface

Time Selection
Site Selection
– Map Interface
– Text Interface

Additional Options
– Site Type
– AOT Level



Display Interface

Time Selection Menu
Display Aerosol Optical 
Depth Plots
Direct Data Download 
Links
Additional Data Products
– Almucantar Retrieval 

Products (AERONET)
– Satellite Images 

(AQUA/TERRA-MODIS, 
GOES)

– MPLNET
– Back Trajectory Analyses



Geographical Site 
Selection
– Map
– Region, 

Country/State, and 
AERONET Site

Download Tool



Download ToolDownload Tool

Time Selection
AOT Products

–Levels 1.0, 1.5, 2.0
–Instrument number 
and wavelength 
information

Raw Radiance Data with 
calibration applied

–Almucantar, 
Principal Plane 
(Polar), BRDF

Nakajima Almucantar
Retrievals



Download Tool
Almucantar 
Retrievals (Dubovik)
– Spherical, 

Spheroid
– Default Option
– Advanced 

Parameters
Data Type Formats
– All Points
– Daily and 

Monthly 
Averages



Level 2.0 Climatology
Averages:
Daily
Monthly
Multi-Year 

Monthly
Yearly



Level 2.0 Climatology
AOT 500nm 870-440nm Angstrom









Goddard Space Flight Center
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Aerosol optical depth diurnal 
variability at various urban sites
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Aerosol optical depth diurnal 
variability during SAFARI 2000
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Lanai, Hawaii
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Midway Island
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