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Recent work by NASA’s Air Quality Applied Sciences Team (AQAST) seeks to understand the 
variability and major sources of uncertainty in using models to estimate the role of foreign and 
natural sources that raise US ozone smog levels in surface air. 
  
Pinpointing the level of this “background” ozone and its contribution to overall pollution levels in the 
US has been a historically difficult problem. Accurate estimates are vital for setting reasonable air 
quality standards, and for evaluating accurately the effectiveness of US emission controls at 
reducing pollution levels. Today’s estimates are based on simulations run with sophisticated 
atmospheric chemistry models that determine background ozone by removing emissions from 
domestic sources. 
  
Until recently, these background estimates relied heavily on one global model known as GEOS-
Chem. Research led by AQAST member Arlene Fiore, a professor of atmospheric science at 
Columbia University, is using two global models to estimate background ozone levels over North 
America. 
  
Fiore’s work uses both GEOS-Chem and the Geophysical Fluid Dynamics Laboratory’s (GFDL) AM3 
to estimate background ozone concentrations during the spring and summer of 2006. By using two 
models, processes contributing most to uncertainty in background ozone estimates can be identified 
by investigating days when the models disagree most. 
  
The models consistently show that the highest background ozone concentrations occur at high 
altitudes over the western states: about 40-50 ppb in spring and 25-40 ppb in summer (see map on 
the right side of this page). The current federal standard for ground-level ozone is set at 75 ppb, but 
the EPA has tentatively said it could finalize new standards this September. 
  
A 27-year simulation using the GFDL model produced multiple events where background ozone 
contributed up to 60 ppb to ground-level concentrations over the western US, but the number of 
these events varies year-to-year. 
  
Fiore said there are four processes that contribute most to differences in the model estimates for 
background ozone: NOx (an ozone forming pollutant) created by lightning strikes, ozone precursors 
emitted from the biosphere, wildfires, and springtime influxes of ozone from the stratosphere to 
surface air over high elevation areas in the western US (known as stratospheric intrusions). 
  
The two models treat these processes differently, which is a leading cause for the uncertainty in 
producing highly accurate background ozone estimates. Fiore said future research seeks to better 
understand these events by comparing multi-model simulations against real-world measurements of 
ozone and precursor pollutants. 
  
Dr. Arlene Fiore is a professor of atmospheric and ocean science at Columbia University and a 
member of AQAST, a NASA-funded team of air quality experts that strives to use advanced air 
quality science to develop new tools for air quality managers. Learn more about AQAST at this 
website. A feature on Fiore's research in background ozone was included in the February issue of 
EM magazine, which can be accessed here. 
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These two maps show the fourth highest ozone reading in simulations created using the GFDL AM3 (left) and GEOS-
Chem (right) from March 1 to August 31. Both simulations show high background concentrations at higher elevations 
and their differences can be used to calculate error estimates to provide to policymakers.(Image Courtesy of 
Columbia University) 
 
	

	
 
This bar graph illustrate the range of the contribution to elevated background ozone levels by the three main causes; 
wildfires, stratospheric intrusions and Asian pollution. (Image Courtesy of Columbia University) 
	


