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Work by several members of NASA’s Air Quality Applied Sciences Team (AQAST) was featured in 
the September issue of Environmental Manager (EM) magazine with a special focus on their role in 
supporting the DISCOVER-AQ aircraft campaigns. 
  
The EM issue includes coverage of work done by AQAST members Russell Dickerson, Pius Lee, 
James Syzkman, Anne Thompson, and Bryan Duncan, all of whom contributed to the DISCOVER-
AQ campaigns. DISCOVER-AQ aircraft have collected air quality data at different altitudes over 
several regions across the U.S. to help scientists and policymakers understand the complex 
chemistry and atmospheric factor that lead to elevated levels of ozone, fine particulates, and other 
harmful pollutants. 
  
Dickerson, a professor of atmospheric science at the University of Maryland, led a team that 
provided critical support for the Baltimore-Washington DISCOVER-AQ campaign in July 2011. 
Measurements collected by NASA’s P3-B aircraft were augmented by lower altitude measurements 
taken by a smaller Cessna aircraft provided by the University of Maryland. The Maryland team also 
offered a unique historical perspective because they had conducted solo missions for the past 15 
years. 
  
Dickerson’s research during and after the DISCOVER-AQ campaign has helped the Maryland 
Department of Environment (MDE) with current policy issues, such as quantifying emissions from 
motor vehicle emissions and addressing interstate pollution transport. The DISCOVER-AQ 
campaigns have improved the statistical understanding of how satellite observations can 
complement ground-based monitoring networks to inform air quality models that are used to forecast 
air quality and test pollution reduction strategies. 
  
Research by Thompson and PhD candidate Ryan Stauffer focused on an important aspect of the 
complex ozone non-attainment problem in Maryland. Their EM article focused on characteristics of 
the Bay Breeze phenomenon, which re-circulates air with high concentrations of ozone and ozone 
precursors over the upper Chesapeake Bay. Air that moves offshore during the mid-afternoon tends 
to creep back over the land in a wind shift caused by the bay breeze phenomenon. The bay breeze 
caused the Edgewood monitor, long monitored by Maryland for EPA, to record ozone levels above 
federal standard. These flows can be forecasted in high-resolution models.  As ozone violations over 
Maryland are generally declining, a higher percentage of episodes that do occur are expected to 
originate from the bay breeze phenomenon. 
  
Syzkman and Lee contributed to research featured in EM that explains the role DISCOVER-AQ 
plays in validating the accuracy and effectiveness of satellite data for air quality modeling and 
forecasting. Their research investigated the relationship between satellite measurements of trace 
gases in the regions where DISCOVER-AQ aircraft measured pollution levels, against the actual 
aircraft and ground-level measurements of several pollutants. Results of the analysis found that, 
under summer conditions in Maryland, satellite-derived ozone measurements are capable of well 
estimating surface-level ozone in areas that lack ground-based monitoring equipment. The 
relationship between satellite measurements of NO2, a precursor to ozone formation, and ground-
level measurements remains weaker and requires further study. 
  
Duncan used the results of the Baltimore-Washington DISCOVER-AQ project as the basis for 
research that attempts to predict the impact of climate change on air quality. The July 2011 



DISCOVER-AQ campaign provided a potential snapshot of future air quality problems because the 
aircraft campaign collected pollution measurements during the hottest month on record at Baltimore-
Washington International Airport (24 of 31 days had high temperatures above 90 degrees 
Fahrenheit). The region experienced fourteen days with 8-hour average ozone concentrations above 
75 parts per billion (ppb), and three above 95 ppb. The 1-hour ozone standard in 2002 was set at 
120 ppb in 2002 and was regularly surpassed, but ozone levels never reached that level in July 
2011. This highlights the fact that emissions controls are working, Duncan said. 
  
While warmer temperatures are a cause for concern, the implementation of pollution reduction 
programs since 2002 have been successful in reducing and preventing the number of high ozone 
days in Maryland. Simulations using the CMAQ air quality model showed that there would have been 
3-11 additional high ozone days in Maryland if emissions were not reduced from 2002 levels, and 
the maximum 8-hour average ozone levels would be 3-9 ppb higher than what was measured in 
2011. The DISCOVER-AQ campaign facilitated these model simulations and will continue to play an 
important role in developing accurate simulations to test pollution reduction strategies in a warming 
climate. 
  
The final DISCOVER-AQ campaign was completed in August 2014 as part of the Front Range Air 
Pollution and Photochemistry Experiment (FRAPPE), an unprecedented collaborative effort aimed at 
improving scientific understanding of conditions that lead to elevated pollution levels in Colorado. 
Analysis of these observations will assist the development of new tools that will allow scientists and 
policymakers to take full advantage of satellite observations and other remote sensing products to 
forecast and control pollution. 
  
DISCOVER-AQ, FRAPPE and other AQAST projects provide opportunities for state regulatory air 
agencies to collaborate with expert scientists from universities and federal laboratories. These 
collaborations have allowed state air managers to directly communicate with scientists on the air 
quality challenges they struggle with every day. This interaction between the two groups has helped 
ensure that the scientific findings address and help inform state air quality policy decisions. 
  
You can learn more about AQAST’s ongoing research activities at this website. The full articles 
detailing AQAST’s research appear in the September 2014 issue of EM Magazine, a publication of 
the Air & Waste Management Association. To obtain copies and reprints, please contact JA&WMA 
directly at (412) 232-3444, or info@awma.org.  
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