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The discovery of the ozone hole beginning of the eighties has lead to the identification of 
the processes leading to the catalytic ozone destruction during the end of the winter and 
beginning of the springtime in the Polar Regions. The effect is most pronounced in the 
Southern Hemisphere. The high stratospheric chlorine loading, originating from man 
made chlorine containing source gases, is now proven to be the main cause of the ozone 
hole. Bromine also is considered to play an important role in catalytic ozone destruction. 
This has lead to international treaties (Montreal Protocol) to reduce chlorine and bromine 
containing source gases (CFCs adn halons). 
In recent years a decline in stratospheric chlorine has been observed. Despite the phase-
out production of halons by 1994, the  bromine concentration in the stratosphere is still 
increasing. This results from the large banking of these compounds in developed 
countries and their further use as fire fighting agents, also from some authorized 
production and consumption in developing countries.  
Although one expects that the halogen loading of the stratosphere will return to pre-ozone 
hole levels by 2050, major uncertainties in the recovery of stratospheric ozone are still 
existing. The main uncertainty stems from the fact that climate change leads to a cooling 
of the lower stratosphere enhancing the efficiency of polar ozone loss processes.  
Currently, at BIRA – IASB an operational chemical data assimilation system provides 
daily global chemical analyses of the chemical composition of the stratosphere. From 
these analyses short term chemical forecasts are provided as well. The ongoing activities 
of this system, BASCOE, can be followed on http://bascoe.oma.be . We propose to 
provide these results to other experimental teams to assist in planning their measuring 
campaigns, and, to provide additional data for added value of the analysis of their results. 
Since chemical analyses will be available for several consecutive years for both Northern 
and Southern Hemisphere winter periods, the chemical analyses will be studied in 
relation with changing chlorine loading, possible bromine loading, possible water vapour 
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loading, and temperature trends. For selected events, sensitivity studies using free model 
runs will complement this work. 
In addition to the above model activities, daily observations of O3, NO2, OClO and BrO 
concentrations are carried out at Harestua, at 60°N in Norway, since 1994 (see 
http://www.oma.be/ESACII/Home.html)  They provide important information regarding 
the evolution of the north-polar winter processes that favour O3 depletion, of the chemical 
processes involved, and they contribute to the monitoring of O3 recovery in polar regions. 
If future funding and research priorities permit, a similar instrument as the one in 
Harestua (DOAS spectrometer) could be installed at the Belgian base in Antarctica, once 
it is refurbished.  
BIRA-IASB also provides, on an operational basis, global analyses of O3 , NO2 and BrO 
fields from satellite observations. At present, data are retrieved from GOME/ERS-2 and 
SCIAMACHY/Envisat (see e.g., http://www.oma.be/GOME/ and http://www.temis.nl ). 
By the end of the Envisat lifetime, the time series will be extended with data from 
successor satellites, like GOME-2/METOP-1. 
The observational data are essential to monitor and to help understand the evolution of 
the chemical composition of the polar atmospheres. They are also heavily needed by  
BASCOE and 3D modelling efforts, for two major reasons: (1) they are a key ingredient 
in any assimilation system, and (2), they serve validation of model and assimilation 
analyses. 
 

http://www.oma.be/ESACII/Home.html
http://www.oma.be/GOMEBRO
http://www.temis.nl/

	Idea296
	IPY Proposition:
	Polar Stratospheric Ozone and its precursors: an analysis by chemical data assimilation and model studies, and support from ground-based and satellite observations

