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ABSTRACT 

The free tropospheric concentrations of several light hydrocarbons and ozone have been 
measured throughout most of the year in air flows approaching the UK from unpolluted areas 
of the Northern Hemisphere. The measurements were made using an aircraft at altitudes 
between 1500 and 3000 m and concurrent measurements of halocarbons confirmed that the air 
had not passed recently over potential sources of hydrocarbons. Most of the hydrocarbons 
show a clear seasonal pattern with a summer minimum and winter maximum, but propene 
and ethene, which are very short-lived in the atmosphere and have oceanic sources, show no 
seasonal pattern. The halocarbon concentrations also exhibit no seasonal pattern but ozone 
shows a spring maximum. The results for ethane and propane, which have a common 
anthropogenic source, are consistent with a summer to winter average OH radical 
concentration ratio of about 4 to 7 and a travel time for source area to sampling point of about 
20 days. It is suggested that the presence of large concentrations of non-methane hydrocarbons 
on an extensive scale will influence the seasonal pattern of ozone observed in large parts of the 
northern hemisphere. 

1. Introduction 

Hydrocarbons of many types are emitted into 
the atmosphere from both natural and man-made 
sources. They are removed by reaction with 
hydroxyl radicals and other oxidants such as 
ozone and nitrate radicals, but the hydroxyl 
reaction predominates for most species. 

Emission of hydrocarbons has a substantial 
influence on the production of ozone in the 
troposphere. This process begins with the 
photolysis of nitrogen dioxide but the presence of 
other molecules, such as hydrocarbons, is 
necessary for substantial ozone concentrations to 
accumulate (see Demerjian et al. (1974)): 
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The hydroperoxy radicals produced in reaction 
(7) and organic peroxide radicals produced, in the 
case of ethane oxidation, in reactions (4) and (5) 
oxidize NO to N02 without consuming ozone in 
reaction (3). The N02 produced then can 
photolyse to produce ozone by reactions (1) 
and (2). 

Many different hydrocarbons, with different 
reactivities, are involved in similar reaction 
chains, leading to ozone production (Demerjian 
et al., 1974). In the polluted boundary layer, this 
causes the phenomenon of photochemical air 
pollution where the amount of ozone produced 
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