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Observations of Aerosol Composition
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Sources of NOx, HCHO and Aerosol
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Both NOx and HCHO are precursors
for secondary aerosol particles
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OMI Tropospheric NO 2 2005-2007
Linear color scale from 0-1.3 1016 molecules/cm2



OMI NO2 and MODIS AOT

Time period 2005-2007
Gridded 1x1 degree

OMI Tropospheric NO2 MODIS AOT at 550 nm
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Aerosol-NO2 Slopes
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Ratio  SO2 to NOx in Europe for 1995 from the EDGAR Database

In Eastern Europe more SO x is emitted per unit NO x,
leading to more aerosol mass per unit NO x and to

a larger slope between the NO 2 concentration and AOT  
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MODIS AOT

OMI NO2

OMI HCHO

Mean 2005-2007 



Correlation with AOT

Correlation with NO2

Correlation with HCHO

Correlation with NO2 and HCHO

All colored grid boxes have a correlation 
coefficient larger than 50%
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Seasonal Variations
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Conclusions
• Significant correlation of AOT with tropospheric NO2 and HCHO 

are observed over many of the industrial and biomass burning 
regions;

• Worldwide the slopes between AOT versus NO2 and HCHO 
vary strongly and contain information on the sources of the
secondary aerosol;

• The slope between tropospheric NO2 and AOT is larger for East 
Europe as compared to West Europe, which may be explained 
by the difference of NOx and SO2 emissions;

• The seasonal correlations of AOT with NO2 and HCHO can be 
used to distinguish between biogenic and industrial aerosols.



Outlook
• Include OMI SO2 in the analysis;
• Compare the data with chemical transport model results;
• Provide detailed analysis for regional differences;
• Use additional aerosol parameters, like the fine mode 

fraction.



Global Analysis
• OMI NO2 Domino Product Collection 3 monthly mean

(1x1 degree)
• OMI HCHO Collection 3 monthly mean

(1x1 degree)
• MODIS Aqua AOD at 550 nm monthly mean

(1x1 degree)
• Correlation calculated for 5x5 degree regions

(max 25 points, at least 13 co-locations)
• Data is filtered for tropospheric NO2 larger than 5x1014 

molec./cm2 and HCHO larger than 6x1015 

• Data period 2005-2007



GOCART Model Data from the NASA GIOVANNI web site 
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EDGAR Database SO2/NOx Ratio


