
 
 

 
 

Current and Potential Satellite Data Applications for 
the Air Resources Laboratory Air Quality, Dispersion, 

and Deposition Programs 
 

 
Richard Artz 

NOAA Air Resources Laboratory, College Park, Maryland 

 
 with contributions from Tianfeng Chai, Alice Crawford, Pius Lee, Ariel Stein, Daniel Tong, 

…and many others 
 

 
August 25,  2015 

1 



Slide “borrowed” from Dan Costa “New Directions in Air Quality Research at the US EPA” 
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NAQFC PM2.5 Forecasts with AOD assimilation 

 Terra         Aqua 

7/19, 
2011 

7/20, 
2011 

Hour 0: 12 Z 7/1, 2011 
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Ozone Mapping and Profiler Suite (OMPS) 

       NO2, SO2, & HCHO data 
 

OMPS detects pollution in the 
lower levels of the column 

 
CEMS (Continuous Emission 

Monitoring System)  

 
The AQS (Air Quality System) 

surface sites detect near-surface 
concentrations 

  

OMPS detects large plumes 
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SO2 Emissions from Large Power Plants 
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Comparison of DOE Projections with Measurements 
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Another Application: OMPS NO2 
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VIIRS Marine Isoprene Emission 

Global 
Isoprene  

(April 
2014) 

Isoprene 
into 

model 
domains 
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Atmospheric Transport and Dispersion 

9 

Dispersion Modeling System 
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Satellite based Volcanic Ash Retrieval 
Algorithm from NOAA/CIMSS 
http://volcano.ssec.wisc.edu/. 

 

CURRENT:  Ash source term subject to large uncertainties (estimate of mass of ash can be 
off  by orders of magnitude). Satellite observations          Human        Model  

Volcanic Ash Forecasting for Aviation 

PROPOSED: 
Satellite retrieval         Model 
• Improve Source term (3 different approaches): 

•  Amount of mass determined by 
matching HYSPLIT output with 
measured mass loading. 

• Source constructed from 
measurement of mass loading, top 
height and effective radius. Ash 
initiated at observed position rather 
than at the volcano vent. 

• Inversion algorithm utilizes satellite 
measurements to determine likely 
emission profile at the vent (ash mass 
as a function of time and height). 

• Evaluation of model output using satellite 
measurements. 

• Evaluation statistics used to direct 
model development efforts. 

• Provide information to  VAAC on 
model performance as an eruption is 
unfolding. 

 

2008 Eruption of Kasatochi,  Aleutian Islands. 
Ash retrievals were provided by Michael Pavolonis  
and are available at 
 ftp://ftp.ssec.wisc.edu/pub/geocat/noaa_ash_retv/kasatochi 

 

Quantitative 
Information 

Mass loading 
Top height 
Effective radius 

Satellite retrieval 
2008/08/08 13:40 UTC 

11 

http://volcano.ssec.wisc.edu/
ftp://ftp.ssec.wisc.edu/pub/geocat/noaa_ash_retv/kasatochi


               Wet and Dry Atmospheric Deposition 
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Deposition of Major Ions Nationally and Globally 



Nitrogen 
Wet deposition of Oxidized + Reduced Nitrogen 

Model versus Measurement 
Results 

• High deposition in eastern North America, Europe and Asia 
• Reasonable model-measurement comparability except in Europe and parts of Asia 

Slide courtesy of R. Vet 13 
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