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Air Pollution Effects on Forests: A Guide to Species 
Ecology, Ecosystem Services, and Responses to 
Nitrogen and Sulfur
Volume 1: Trees 
Nitrogen and sulfur deposition from fossil fuel 
combustion and industrialized agriculture remain 
above levels known to have negative effects 
on sensitive species, despite recent efforts to 
reduce emissions through the Clean Air Act and 
Amendments. Both nitrogen and sulfur deposition 
have wide-ranging environmental impacts and are 
known stressors for many tree species.

Scientists with the U.S. Department of Agriculture, 
Forest Service; U.S. Environmental Protection Agency; 
U.S. Geological Survey; and Virginia Polytechnic 
Institute and State University have compiled peer-
reviewed information regarding effects of nitrogen 
and sulfur deposition on 94 common tree species 
in the contiguous United States. Volume 1 of  “Air 
Pollution Effects on Forests” summarizes the compiled 
information for these tree species. 

Yellow birch (Betula alleghaniensis) female (pistillate) flowers and 
bark. Licensed photos by David Lee/Bugwood.org (left) and Steven 
Katovich/Bugwood.org (right).

Of the 94 tree species, 51 percent responded negatively 
to nitrogen deposition and 70 percent responded 
negatively to sulfur deposition along some portion of 
their ranges.

For each tree species, Volume 1 provides the following:

	• geographic range and abundance

	• associated nitrogen and sulfur deposition

	• changes in growth rate and survival with nitrogen 
and sulfur deposition rates

	• basic description of the ecology of and ecosystem 
processes supported by the species

	• summary of final ecosystem goods and services 
provided by the species 

This information can help resource managers with the 
following:

	• supporting air quality goals

	• selecting tree species that can withstand pollution or 
compromised air quality

	• electing location-specific tree species for carbon 
sequestration initiatives 

For more information, scan the QR code or select the 
link to read Volume 1.

https://research.fs.usda.gov/treesearch/63567
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