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Figure 1. Multiple, interactive effects of different drivers, in particular air pollution (ozone, 

nitrogen oxides, excess nitrogen deposition) and climate change (increase in CO2, 
temperature, extreme climatic events), on forest ecosystems and the services they 

provide. 
 
 
forest carbon sequestration, the trade-offs between enhanced forest ecosystem carbon 
sequestration with elevated CO2 and reduced water availability in elevated O3 has been 
largely ignored (see empirical study McLaughlin et al., 2007). Forest ecosystem 
response to environmental stressors and enhancers will likely continue to be poorly 
predicted until mechanistic explanations underlying key components and processes are 
developed.  
 
The gradual rise in temperature associated with greenhouse gas accumulation in the 
atmosphere will likely increase the sensitivity of trees to air pollutants via several 
mechanisms. Increased frequency and intensity of dry-season droughts are likely 
outcomes of greenhouse gas-forced temperature increases in mid-latitude temperate 
forests. While water stress may limit pollutant uptake, ozone can impair plant water 
control, and both excessive nitrogen and ozone pollution reduce the ratio of below- to 
above-ground biomass. This unbalanced ratio may increase forest vulnerability to water 
deficit and storms. Wind storms are likely to be larger and more frequent in central 
Europe. Excessive nitrogen loads could enhance fuel buildup for fires, which are in turn 
expected to increase under prospective climate change scenarios. The degree to which the 
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