
Air Pollutants 

Acidic Deposition 
Acidic deposition is a consequence of atmospheric emissions of nitrogen and sulfur compounds 
from some power generation plants, industries, and automobiles. Recognition of related problems 
has led to mandates to reduce emissions, and to a resulting decrease in acidic deposition in the 
Northeast from 1994 to 2001 (Figure 11). 
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Figure 11.  Acidic deposition during 1994-1997 and 1998-2001. (Source: National Atmospheric Deposition Program 
2003). 

Although pollutant emissions and acidic deposition have decreased, forest ecosystems are still 
monitored for residual and long-term effects. Accumulation of pollutants in forest ecosystems can 
increase soil acidity, interfere with uptake of nutrients by plants, predispose their roots to pathogens, 
and result in growth loss or premature mortality. Such relationships are difficult to demonstrate, 
however, because of three factors: (1) the presence of other disturbances that contribute to tree 
growth loss and mortality, (2) the lack of historical data prior to the onset of air pollution, and (3) an 
inability to conduct controlled experiments in forests. 

Difficulties with demonstrating the effects of air pollution on forests have led to using forest lichens 
as surrogate indicators of pollutants (USDA Forest Service 2003f). Lichens readily uptake nitrogen 
and sulfur compounds and die as a result of absorbed toxic amounts. Data from FIA plots  as shown 
in Figure 12 show a low number of lichen species in Pennsylvania and New York as a possible 
response to air pollutants in these States. 
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Figure 12. Species richness of lichens as an inverse indicator of air pollutants. (Source: USDA Forest Service 2003e). 
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Ground-Level Ozone 
Ozone naturally occurs in the upper atmosphere as a protective layer that inhibits harmful levels 
of incoming ultraviolet radiation. Ozone is also an air pollutant that forms near the ground as a 
byproduct of emissions from power plants, industrial facilities, and automobiles. Direct uptake of 
ozone by plants through openings in their leaves (stomata) can interfere with the assimilation of 
carbon dioxide for photosynthesis. A decrease in photosynthetic abilities can in turn result in foliar 
injury, reductions in plant growth, and predisposing stress to other pathogenic problems.   

Ambient ozone near ground level is continually monitored by the U.S. Environmental Protection 
Agency (EPA) and serves as an indicator of the amount of ozone exposure to the forest.  For a 
given year, the cumulative amount of ozone from June 1 to August 31 at 8 am to 8 pm can be used 
to express exposure to plants during the growing season (USDA Forest Service 2003g).  As shown 
in Figure 13a, the average of values during 1998-2001 shows that ground-level ozone is commonly 
greater in much of the lower portion of the Northeast. 

Effects of ground-level ozone on forest plants in the Northeast are not yet fully understood; 
however, several forest plant species are known to be sensitive to ground-level ozone and are 
monitored on FIA plots to detect foliar injury from ozone (USDA Forest Service 2003f).  Ozone-
sensitive species that are common throughout the Northeast are black cherry (Prunus serotinus), 
milkweed (Asclepias spp.), and blackberry (Rubus allegheniensis). The incidence of foliar injury 
on these indicator species, as summarized from FIA data (USDA Forest Service 2003e) in Figure 
13b, shows that amounts of foliar injury in southern parts of the Northeast are greater than those in 
northern parts of the region. The correspondence between locations of foliar injury and incidence 
of high amounts of ambient ozone suggests there may be other types of damage to the forest. 
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Figure 13a. Ambient ground-level ozone during 1998-	 Figure 13b. Ozone injury to indicator plants of black 
2001. (Source: USDA Forest Service 2003g).  	 cherry (Prunus serotinus), milkweed (Asclepias spp.), 

and blackberry (Rubus allegheniensis) during 1998-
2001. (Source: USDA Forest Service 2003e). 
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