
AERONET:  1 to 600 in 25 yrs 

Brent’s Flawed Recollections 
Brief History 

People, Evolution & Milestones 
The Plan 



Tanre/Nakajima/ 
Kaufman/Holben/Smoke 

1988 - 1992 



AERONET’s First Light (1993) 



The interactive computer era 

Ilya Slutsker, 1992 

Demonstrat 



EOS MODIS 
Validation/atmospheric 
correction (1995)-King: 

Kaufman, Justice, Esaias 

$ $ $ 



People and Campaigns and 
Instruments 

• Nadir Abuhassen-Engineer 
• Alexander Smirnov-Sun Photometry 
• Oleg Dubovik-RT Inversion 
• Boreas-Markham 
• LBA-Schafer 
• TARFOX, INDOEX, Zibbie, Safari, BASE-B 
• 100 instruments by 1998 



Holben et al., 1998 

• Imposed Network Standardization 
– Calibration 
– Measurements 
– Processing 
– Distribution 

• Near real time Acquisition-transparency of 
data (the good and bad) 

• Federated with global partners 
• AOT➔Size Distribution,ref Index 
• Citations:  5316 

 



AERONET Milestones:  Eck et 
al., 1999 

1462 Citations 



AERONET Milestones:  
Smirnov et al., 2000  

Dubovik and King 2000   
• Standardized cld screening and QA, Smirnov 
• Accuracy/Sensitivity assessment of inversion 

products, Dubovik 
• Smirnov,  1168 citations 
• Dubovik, 1367 citations 



AERONET Milestones:  
Dubovik & King 2000;  
Dubovik et al., 2002 

2283 citations 

1367 citations 



AERONET Milestones:  
Holben et al., 2001  

1577 citations 



The flood gates opened 

• Regional studies 
• Field campaigns 
• Model comparisons 
• Satellite comparisons 
• And complimentary data sets 

 



Remer et al. (2005); 2361 Citations 

First ever MODIS validation using 
AERONET data. 
These are for the over ocean product. 
 
After 2 months, 64 collocated AOD data points 
  and 25 collocated inversions when AOD > 0.15. 
 
Data collection during the period Aug 21, 2000 to  
   roughly Oct 20, 2000. 
8 months after MODIS ‘first light’, we 
  had validation! 



Program Evolution 

• O’Neill Factor 
• AERONET-OC 
• Maritime Aerosol Network 
• SolRad-NET 
• Spectral Polarization 
• Data Access 



Norm, Sasha & Tom. San Fran AGU, Dec. 07 AGU. Discussing SDA 



April 12, 2008. Sequence prepared by Glen Lesins, Dalhousie University 



AERONET – Ocean Color (AERONET-OC): an integrated network, part of the 
Aerosol Robotic Network (AERONET), supporting ocean color validation with 
highly consistent time-series of standardized LWN(λ).  

G. Zibordi/JRC & S. Hooker/GSFC 



SolRad-NET-Joel Schafer 1992-present 



Maritime Aerosol Network 
(MAN) 2004-present 
SIMBIOS to Smirnov 



PHOTONS Team-Lille, France 



Dual-polar instrument  

(Li et al., submitted, 2009) 

Old Dual-Polar 

filters polarizers 
filter + polarizer 

filter 

Retrieval of size distribution  Refractive index Restitution of polarization 

Profiting from nearly doubled input information (intensity + polarization), 
artifacts in the retrieval of fine mode size distribution, real part of refractive 
index and particle shape parameter can be reduced, esp. for small particles. 

AERONET Spectral Polarization  
(440-1640nm) 

PHOTONS-Z. Li  



The Databases to Ver 3 
David Giles:   

Out standing… 
 

https://aeronet.gsfc.nasa.gov 

• Data Display 
• Download Tool 
• Download All Sites 
• Climatology Tables 
• Web Services 
• Synergy Tool 

Giles, D. M., Sinyuk, A., Sorokin, M. S., Schafer, J. S., Smirnov, A., Slutsker, I., Eck, T. F., Holben, B. N., Lewis, J., 
 Campbell, J., Welton, E. J., Korkin, S., and Lyapustin, A.: Advancements in the Aerosol Robotic Network (AERONET) 
 Version 3 Database – Automated Near Real-Time Quality Control Algorithm with Improved Cloud Screening for Sun  
Photometer Aerosol Optical Depth (AOD) Measurements, Atmos. Meas. Tech. Discuss., https://doi.org/10.5194/amt-2018-272, 
 in review, 2018. 

https://doi.org/10.5194/amt-2018-272


Version 3 Release:  5 Jan 2018 
• All Levels: 1.0, 1.5, 2.0 

– AOD:   
• Improved Quality data 
• Level 1.5 NRT QA:  Potential for AQ assessment, 

latency of ~<1 hr 
• Estimated AOD Accuracy:  ± 0.01 to 0.02 

– Inversion Products from Almucantars only 
• QA thresholds remain the same:  SSA, complex ind. 

ref. 
• QA thresholds imposed on PSD:  >0.05 AOD500 
• No Accuracy assessment 

 
 



Indonesian Fires 2015 (Palangkaraya) – Current  

Removed by V2 cloud 
screening 

Cirrus 
contamination 

Cloud cleared data (V2 Level 1.5) 

Palangkaraya Aqua MODIS  
20151005T06:05 UTC 



Optically thin cirrus 
clouds removed 
 
Biomass burning smoke 
restored for high 
aerosol loading events 
 

Version 3 L2.0  
QA Data 

Mainly NIR and SWIR λ Range 
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AERONET Version 3 Update - 
Inversions 

 
• MODIS BRDF  

(snow and snow-free) 
 

• Extraterrestrial Spectrum NRL2 
(Coddington et al. 2016) 
 

• Full Vector radiative transfer code  
– Successive ORDers of scattering 

(SORD) 
– radiation field in UV (e.g., 380 nm 

retrieval in future) 
– degree of linear depolarization 
 

• MERRA-2 aerosol extinction profiles  

MODIS NBAR January 1-8, 2013  



Version 3 - 
Significant 
increases in slope 
of SSA versus 
wavelength in V3 
(440 nm increases 
while 870 and 
1020 nm decrease)  

λ((nm)   V2 Ext. Irrad  V3 Ext/ Irrad.   V3/V2 
  1020         692.67             707.06                 1.021 
    870           933.10             953.68                 1.022        
675         1530.23           1511.29                  0.988 
440              1853.88           1822.62                  0.983     
.   

Preliminary Comparis  



Near Term Developments 

• Hybrid retrievals: 15 Oct. 2018 
• Uncertainty of inversion products: Nov. 

– Sensitivity to uncertainty (per inversion) 
• Lunar AOD:  Dec  
• Network Collaboration 
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A. Sinyuk et al., 2019 in preparation 



Uncertainty Proxy 
Sensitivity to 1 sigma Input Uncertainty 

AOD: ± 0.01, BRDF: ± 5.%, Rad. & Irrad: ±5.% 
27 inversions:  Mean, Stdv, Max, Min 

• Stdv:  SSA440nm   SSA1020nm 
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Summary and Outlook 
V3 full release:  5 Jan. 2018 
• Significant improvements in AOD and Inversion 

products 
• NRT QA data facilitates new satellite retrieval 

validations and aerosol assimilation model 
forecasts 

• Hybrid retrievals, uncertainty and Lunar AOD 
• Diversified collaboration with modeling, Satellite 

and RS research community  
• Significant collaboration with MPLNET, 

PANDORA, modelers 



Songchon Elementary School 
site managers 

 



AERONET-PHOTONS 



AERONET Aerosol Robotic Network- 
Over Twenty-Four Years of Observations and Research 

AERONET provides a long-term,  
continuous public database of aerosol optical,  

microphysical, and radiative properties for aerosol  
research and characterization, validation of satellite 

measurements, and synergism with other databases.   

The AERONET program is a federation of 
ground-based remote sensing aerosol networks 
established by NASA and LOA-PHOTONS 
(CNRS) and has been expanded by 
collaborators from international agencies, 
institutes, universities, individual scientists and 
partners.   15 May 

1993 

• >7000 citations 
• ~500 sites 
• Over 90 countries and 

territories 
• http://aeronet.gsfc.nasa

.gov 

15 
May  
2017 



OCO (GOSAT)-NET 
Mikhail Sorokin 
•Engineer 
•CO2 
•Polar Research 
•Grand Tea Master 



The cloud mode uses 
AERONET “idle time” 

inappropriate for aerosol 
study to monitor cloud 
optical properties by 

taking measurements of 
zenith radiance   

Cimel in 
“Cloud” 
Mode 

Alexander, Christine, Stefani 
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Uncertainty Proxy 
Sensitivity to 1 sigma Input Uncertainty 

• GSFC VMRfine • Mezaira VMRcoarse 
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AERONET Aerosol Robotic Network- 
Over Twenty-five Years of Observations and Research 

AERONET provides a long-term,  
continuous public database of aerosol optical,  

microphysical, and radiative properties for aerosol  
research and characterization, validation of satellite 

measurements, and synergism with other databases.   

The AERONET program is a federation of 
ground-based remote sensing aerosol networks 
established by NASA and LOA-PHOTONS 
(CNRS) and has been expanded by 
collaborators from international agencies, 
institutes, universities, individual scientists and 
partners.   15 May 

1993 

• >7000 citations 
• ~500 sites 
• Over 90 countries and 

territories 
• http://aeronet.gsfc.nasa.gov 

15 May  
2018 



The DRAGON Campaigns 

 

ACP/AMT Special Issue:  Meso-scale aerosol processes,  
comparison and validation studies from DRAGON networks  





Climatology 
AE 

AOD 
AE AOD 

AE 

AOD 

AE 

AOD 



The Beginning-GIMMS 
Tucker/Justice/Holben (1980) 

 



Early days of sun photometry 
at GSFC (83-86) 
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