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Summary 
 
Photochemical transformations of ozone in the stratosphere are considered briefly. The 
relevant measurements illustrate typical spatial distributions of ozone, and its seasonal 
variations. The causes and mechanisms of the Antarctic ozone hole formation are 
discussed. The typical features of Antarctic ozone holes of the early 1990s are outlined. 
The difference in behavior of ozone in the Northern and Southern hemispheres are 
analyzed. Finally, the global ozone trends of the last decades are studied.  
 
1. Introduction 
 
About 90% of total ozone content is concentrated in the stratosphere. Thus, just the 
stratospheric ozone determines whether or what portion of the disastrous ultraviolet 
radiation reaches the Earth’s surface (see item Tropospheric Ozone and Related Trace 
Gases). In addition, stratospheric ozone controls the radiative and thermal atmospheric 
regimes in many respects. Therefore, the Earth’s climate and survival of humans, 
animals and vegetation depend directly on the depth of stratospheric ozone layer. So the 
ozone problem is one of the major modern ecological ones. The theoretical studies 
supported by satellite, balloon and aircraft monitoring depict a sufficiently detailed 
picture of ozone distribution in the stratosphere and its evolution. 
 
2. Photochemistry of stratospheric ozone 
 
The stratospheric ozone balance is determined mainly by the same photochemical 
processes which are described for tropospheric ozone in item Tropospheric Ozone and 
Related Trace Gases. But the basic source of atomic oxygen in the upper stratosphere is 
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molecular oxygen photolysis, proceeding at wavelengths smaller than 242 nm (1 nm = 
1×10-9 m) 
 
O2 + hν → O + O. 
 
In the middle stratosphere it competes successfully with the NO2 photolysis, but the 
latter is much more effective in the lower stratosphere. 
 
As in the troposphere, the catalytic cycles predominate in the photochemical ozone 
destruction in the stratosphere. But various catalysts determine the photochemical sink 
at the various stratospheric altitudes. In the lower stratosphere, as in the troposphere, 
hydrogen oxides (OH and HO2) are the main ozone destroyers. At the same time, 
hydrogen and nitrogen oxide concentrations ares controlled by each other. The nitrogen 
catalytic cycle prevails over others in the middle stratosphere. In the upper stratosphere, 
the share of nitrogen oxides NO and NO2 in ozone photochemical destruction is large 
too, but it decreased steadily in the 1970s and 1980s because of growth of the chlorine 
catalytic cycle contribution. Shares of these cycles, nitrogen and chlorine, were 
comparable in the late 1980s with magnitudes of about 30-40%. This situation caused 
then the adoption of international restrictions on the production and use of halocarbons 
(see Halocarbons). 
 
- 
- 
- 
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