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As a result of anthropogenic activity, the atmosphere is recognised to be 

entering a period of increasing global climate change. The consequences 
for the stratosphere are poorly understood. 

Measurements and especially time-series of long-lived tracer can help to 
improve this understanding. Furthermore, these data sets allow to provide 

diagnostics for stratospheric transport which can be used as tools for 
model evaluation. The latter is a prerequisite for the improvement of 

model prediction of global climate change and for its impact for the 
stratosphere. 

 
A data set of balloon borne long-lived trace gas measurements, i.e. SF6 

and CO2, spanning the last three decades will be presented [Engel et al., 
2009]. This kind of data set allows to calculate the mean age of air [Kida, 

1983; Hall and Plumb, 1994] which is a proxy for the strength of the 
overturning stratospheric circulation – the Brewer-Dobson circulation. 

 

The mean age of air concept can be further expanded in this way that a 
tracer budget for the extratropical lower stratosphere (LS) can be 

calculated from simultaneous measurements of SF6 and CO2 [Bönisch et 
al., 2009]. This approach is based on the general assumption that 

transport into the extratropical LS can be described by bimodal age 
spectra [Andrews et al., 2001]. 

 
Furthermore aircraft data were used to study interannual changes of 

extratropical lower stratospheric tracer-tracer correlations. The focus is on 
the time periods before and after 2001 between which a remarkable step-

like decrease of stratospheric water vapour has occurred (Randel et al., 
2006). This feature associated with a cooling of temperatures near the 

tropical tropopause, and a decrease in tropical ozone at about the same 
time has been linked by Randel et al. (2006) to an increased stratospheric 

upwelling circulation in the tropics. It will be shown that this change is 

also associated with a change in the lower branch of the Brewer-Dobson 
circulation [Bönisch et al., 2011]. 

 
Comparison between these results derived from measurements and some 

model results will be shown and their implications will be discussed. 
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