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ABSTRACT 

The chemistry of the troposphere is substantially influenced by a wide range of chemical 
processes which are primarily driven by the action of solar ultraviolet radiation of wavelengths 
shorter than about 310 nm on ozone and water vapour. This leads to the formation of hydroxyl 
(OH) radicals which, despite very low tropospheric concentrations, remove most gases that are 
emitted into the atmosphere by natural and anthropogenic processes. Although tropospheric 
ozone only makes up about 10 % of all atmospheric ozone, through the formation of OH, it 
determines the oxidation efficiency of the atmosphere and it is, therefore, of the utmost impor­
tance for maintaining the chemical composition of the atmosphere. Due to a variety of human 
activities, leading especially to increasing emissions of CH4 , CO and NOx, it is conceivable that 
the concentrations of ozone are increasing in polluted and those of hydroxyl decreasing in clean 
tropospheric environments. The result is most likely an overall decrease in the oxidation 
efficiency of the atmosphere and consequently a buildup of several longlived trace gases that are 
primarily removed by reaction with OH. Here we discuss the most important processes that 
determine the oxidation efficiency of the atmosphere and give some examples of changes in 0 3 , 

CO, and OH concentration distributions that may have occurred as a result of human activities. 

1. Introduction 

Because of the great abundance and long 
lifetimes of the main atmospheric constituents N 2 , 

0 2 , and Ar, human activities certainly cannot 
affect their concentrations to any significant 
degree. Observations have shown, however, that 
these activities can much more readily increase the 
concentrations of much less abundant and shorter­
lived gases. Examples are C02 , CH4 , CO, 0 3 , 

NOx (NO+ N02 ), N 20, and especially industrial 
chlorofluorocarbon gases, such as CFC1 3 , CF 2Cl 2 

and CC14 • These gases are also of the greatest 
importance for the chemistry of the atmosphere 
(troposphere and stratosphere) and for the radia­
tion budget of the earth-atmosphere system, and 
thus the earth's climate (e.g., Bolin et al., 1986; 
IPCC, 1990). 

Most chemical constituents are emitted into the 
atmosphere at the earth's surface by natural, 
mostly biological, processes and increasingly also 
by Man's technological and agricultural activities. 
Through many millenia, growing populations of 
humans, all over the world, have been changing 

the earth's biosphere, e.g. through forest removal 
and other kinds of land use changes. Through the 
burning of large amounts of biomass, currently 
between 2 x 1015 and 5 x 1015 g C/yr (Crutzen 
and Andreae, 1990), tropical and subtropical 
agriculture produce large quantities of important 
trace gases. At temperate latitudes, industrial 
activities are perturbing the chemistry of the 
atmosphere to such an extent that, for instance, 
even globally averaged, the anthropogenic fluxes 
of the sulfur and nitrogen oxides are now larger 
than those due to natural processes. 

The results of all this human diligence are now 
clearly visible on all scales in the atmosphere. For 
tropospheric background chemistry the increasing 
emissions and atmospheric concentrations of 
methane (CH4 ), carbon monoxide (CO), and NOx 
are of special importance, as they lead to changes 
in the concentrations of ozone (03 ) and the highly 
reactive hydroxyl (OH) radicals, which are 
responsible for the oxidation of almost all gases 
that are emitted by natural and anthropogenic 
activities in the atmosphere. As we will discuss, we 
envisage a gradual shift of photochemical activity 
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