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Reducing the impacts of climate change, long seen as a daunting task, may be more manageable 
than ever with insight from a new study led by two American researchers. 
 
Supported in part by the NASA Air Quality Applied Sciences Team (AQAST), the study’s results 
reveal a way to structure and prioritize the efforts that policy-makers, businesses and environmental 
organizations may take to reduce the impact of climate change. 
 
AQAST member and University of Colorado assistant professor Daven Henze joined up with Kevin 
Bowman, the deputy principal investigator of NASA’s Jet Propulsion Laboratory in California, to test 
a hunch: Is all ozone created equal? They thought so, but wondered if it might act differently in 
different parts of the world. Data collected on Aura, a NASA spacecraft, shows this is indeed the 
case. 
 
“Our study is an important step forward in this field because we’ve built a special model capable of 
looking at the effects of location at a very high resolution,” Henze said. 
 
Ozone is a type of greenhouse gas, and it must have sunlight to react with in order to enter the 
atmosphere. Once there, it traps heat, contributing to global warming in the process. So it makes 
sense that ozone in a sunnier region might react differently than ozone in a completely different 
place on Earth. 
 
This means that some cities, regions and continents are bigger offenders when it comes to climate 
change than once conceived, while others contribute less than was believed. 
“When it comes to reducing ozone levels, emission reductions in one part of the world may drive 
greenhouse warming more than a similar level of emission reductions elsewhere,” said Bowman, 
who was the lead author of the study. “It’s all about — to use a real estate analogy — location, 
location, location.” 
 
Being able to accurately pinpoint locations where ozone air pollution is most potent will be beneficial 
now and for years to come. 
 
Certain chemicals form ozone, and when factories and car tailpipes emit these chemicals they 
contribute to immediate human health problems as well as long-term changes in the Earth’s climate. 



 
Some areas of the world have certain qualities that make this process occur more efficiently than 
others. In these places, ozone is simply “better” at trapping heat in the Earth’s atmosphere, and does 
so at a proportionately higher rate. 
 
The researchers found that the top 15 regional contributors to global ozone greenhouse gas levels 
were predominantly located in China and the United States, including the regions that encompass 
New Orleans, Atlanta and Houston. 
 
“For example, even though Chicago has a level of ozone precursor emissions three times larger 
than the levels in Atlanta, reducing emissions by 10 percent in the Atlanta region has the same 
impact on climate as reducing emissions by 10 percent in Chicago,” Bowman said. “This is because 
Atlanta is a much more efficient place than Chicago for affecting climate through ozone.” 
 
High-latitude regions such as Europe had a smaller impact than lower-latitude regions like North 
America. Ozone was observed to be more efficient over hot regions like the tropics or relatively 
cloud-free regions like the Middle East. 
 
The full study, “Attribution of direct ozone radiative forcing to spatially resolved emissions,” was 
recently published in the journal Geophysical Research Letters. 
 
	

	
	
This map illustrates that ozone in low-latitude regions like North America and China is impacting climate with more 
efficacy than in higher-latitude regions. 
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