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Air Quality Applications

EPA’s Advanced 
Monitoring Initiative



• Test understanding of PM2.5 in San Joaquin Valley (SJV)
– Sources
– Effectiveness of control measures

• Evaluate adequacy of ground network 
• Incorporate results in PM2.5 State Implementation Plan 

mid course review
• Identify possible alternative for future intensive 

(expensive!) field studies

Objective: Assess capabilities of NASA satellite data for 
improved monitoring and prediction of air quality associated 
with fine particulates

Goals



Benefits expressed in NASA AQ Apps Framework
Benefit to partner(s)
• Assessment of NASA satellite data capabilities for improved monitoring 

and prediction of air quality associated with fine particulates
• Assessment of airborne HSRL capabilities for supporting SIP-related 

requirements for aerosol 
• Data set for evaluation of pre-operational NOAA/NCEP NMM/CMAQ 

aerosol forecasts over western US

Benefit to NASA Earth science
• Improved MODIS retrievals over a challenging region
• Contribution to CALIPSO validation by expanding HSRL-based aerosol 

sub-typing database

Benefit to NASA Applied science
• Benchmark for application of MODIS for particulate monitoring in California

• Can be considered a demonstration of GEO/GEOSS



High PM2.5 Concentrations



SJV high PM2.5 concentrations and seasonal 
variation
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Seasonal Variation in PM2.5 Composition



• Obtain airborne LIDAR measurements co-located with 
surface monitor locations and co-timed with satellite 
overpasses to link satellite observations with surface 
measurements

• Use detailed aerosol vertical and size information from 
LIDAR measurements to interpret/link satellite and 
surface observations

• Evaluate targeted improvements to MODIS Aerosol 
Optical Depth (AOD) retrieval algorithm
– Horizontal resolution
– Humidity/reflectance parameters

Approach



Measurements/Inputs during February 2007 Intensive:

• NASA-Langley Research Center Airborne High Spectral Resolution 
Lidar (HSRL) aboard NASA B200 King Air (28000ft)

• MODIS (Terra and Aqua), GOES, MISR satellite aerosol measurements

• Ground-based measurements: CARB/SJV APCD surface PM2.5 and 
aerosol speciation, NASA Aeronet, US Forest Service portable aerosol 
monitors

• Forecast guidance: SJV APCD AQ forecasts, NOAA/NWS/NCEP 
pre-operational CONUS numerical guidance

February 2007 Intensive 
Measurement Campaign in SJV



Ground-based monitoring network in SJV for PM2.5



NASA King Air Flight Track in SJV for February 
2007 Intensive

2007/01/16



PM2.5 Concentrations in SJV (February 8-17, 2007)

Arrows indicate aircraft flight days

2 flights (Terra and Aqua)

2 flights (Aqua and sunset/GOES)



February 11, 2007: Elevated haze layer over SJV



February 11, 2007: Aerosol measurements in 
SJV (preliminary data)



February 15, 2007: MODIS True Color Image



February 15, 2007: Aerosol measurements in SJV 
(preliminary data)



February 15, 2007: MODIS Aerosol 
measurements in SJV (preliminary data)



Outreach/Communication

• EPA Region 9 hosted a media day during the campaign, included 
researcher interviews and “tours” of the aircraft
• 3 major networks and ~7 local newspaper reporters attended
• 3 minute feature on local ABC evening news

• Feature articles on home pages of EPA Region 9 (including short 
EPA-produced video) and NASA

http://www.epa.gov/region09/air/features/nasa-airsampling.html

http://www.nasa.gov/vision/earth/environment/SanJoaquin.html



http://www.epa.gov/region09/air/features/nasa-airsampling.html

http://www.nasa.gov/vision/earth/environment/SanJoaquin.html



• Analysis of HSRL, satellite, and ground-based 
aerosol measurements from February 
intensive

• Satellite/surface comparison for other periods
• Regional air quality modeling analysis (CARB)

Next Steps
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