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Dr. Gregory Leptoukh (GES DISC) 
Years of effort to provide a tool for  
harmonizing data 

Step1 - Archiving data from multiple sensors. 

Step2 - Harmonizing metadata.  

Step3 - Accessing data from remote locations.  

Step4 - Harmonizing data formats for joint  

   processing (Giovanni) 

Step5 - Serving multi-sensor data via common protocols.  

Step6 - Scale harmonization (Giovanni) – regridding (horizontal only) 

Step7 - Harmonizing visualization (Giovanni, ACP). 

Step8 - Joint analysis (Giovanni) Always Improving 

Step9 - Merging similar parameters (Giovanni). Prototype for Level 3. 

Step10 - Merging L2 data. Adjusting bias using Neural Network approach 

Step11 - Harmonizing quality.  

Step12 - Harmonizing provenance 

Step13 - Fusing complementary geophysical variables 2 
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Why not use Level 3 gridded data to harmonize? 



Challenges using Level-3 data 

MODIS-Terra vs. MISR-

Terra: Map of AOD 

temporal correlation  >>> 

<<< AOD Aqua MODIS vs MISR 
correlation map for 2008 

Image credit: Gregory Leptoukh, David Lary, SuhungShen, Christopher Lynnes 4 

Decorrelation, why? 



Another challenge among aerosol 
measurements 

• Different instruments and algorithms have 
different measurement characteristics 

– Spatial coverage 

– Spatial consistency 

– Temporal consistency 

– Diurnal coverage 

– Vertical sensitivity 

– Sensitivity to sunglint, clouds, surface 
reflectance, aerosol types, ... 
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Harmonization 

To be able to compare and/or merge data from 
multiple sources, we need to harmonize: 

• Quality Control flags 

• Provenance 

• Bias adjustment 

AeroStat (Online Platform for the 
Statistical Intercomparison of Aerosols) 
– Statistical analysis on stationary data 

– Merging satellite L2 data 

– Adjusting bias using Neural Network approach 

– Many more… 
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What is Aerostat ? 

• Aerostat is an environment for aerosol comparison 
and collocation with supporting documentation 

• Read essential documentation:   
– Read Me First, quality statements, disclaimers, processing 

documentation, lineage/provenance, …. 

• Compare satellite w/ground-based aerosol 
measurements (AERONETMAPSS) 
– Scatterplot 
– Time Series 

• Explore aerosol phenomena by merging multi-sensor 
data 

• Experiment with quality filter settings and bias 
adjustment  

• Save and share findings (and questions) 
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http://giovanni.gsfc.nasa.gov/aerostat/ 

Giovanni-AeroStat 

• Provide an effective tool for 

comparing satellite and ground-

based aerosol Level 2 data 

• Provide an environment for 

colocation and comparison 

methods with detailed 

documentation 

• Provide aerosol bias adjustment 

to satellite data based on ground-

based measurement 

• Explore aerosol phenomena by 

merging multi-sensor data 

• Enable easy sharing of results 8 



Multi-sensor Aerosol Products 
Sampling System (MAPSS) 

• 659 sampling locations 

– 540 AERONET locations 

 

 

9 



READ_ME_FIRST   
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Extended Document on QA and Bias Adjustment 

Albayrak, A.,  J. Wei, M. Petrenko, C. 
Lynnes, and R. C. Levy, Global Bias 
Adjustment for MODIS Aerosol 
Optical Thickness using neural 
network, submitted to SPIE JARS 
2012. 11 



Extras 
History, Criteria, Save/Share, Disclaimer, Lineage 
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gSocial (Giovanni Social Network) 

gSocial participants can save 
results, annotate plots, share 
with others, reproduce their 
and others’ results (!), and 
continue sharing. 13 



Cape Verde 

PROVIDE AN EFFECTIVE TOOL FOR COMPARING 
SATELLITE AND GROUND-BASED AEROSOL LEVEL 
2 DATA 
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QA filters and Bias Adjustment  

*** MODIS Aqua 
+++ MODIS Terra 
……  MISR 

No QA QA+Bias Adjustment QA 

No QA QA QA+Bias Adjustment 

+++ MODIS Aqua 
…… MODIS Terra 
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Merge from L3 data 
No QA Filter 
No Bias Adjustment 

Bias Adjustment No Bias Adjustment 

AeroStat 
Merge from  
L2 data 
Science  
recommended  
QA Filter 
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MORE GIOVANNI FEATURES AND 
APPLICATIONS 
 EXHIBIT NASA BOOTH ON 
THURSDAY (DEC. 6TH) AT 9:30 AM 
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