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CLIMATE CHANGE ALTER THE STRATOSPHERIC OZONE 
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OZONE ABSORBS SOLAR ULTRAVIOLET 

RADIATION AND INTERACT WITH 
INFRARED TERRESTRIAL RADIATION 



THE CHAPMAN MECHANISM (1929) 



THE RELATION BETWEEN TEMPERATURE AND OZONE IN THE 

UPPER STRATOSPHERE (CHAPMAN MECHANISM) 

A temperature increase of 10 K produces a decrease of 20% in ozone 
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An ozone reduction of 20% leads to a temperature decrease of 10 K 

where Heating (solar) = 10 K/day and  

radiative relaxation rate (infrared)  𝛼 = 0.2/day  





RESPONSE OF OZONE TO SOLAR VARIABILITY 
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Angell Dutsch 
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THE RESPONSE OF OZONE TO HUMAN ACTIVITIES 
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THE OZONE HOLE 





2018                                                       2019 

Simulation of the ozone hole by WACCM 



THE SH DYNAMICAL RESPONSE TO THE OZONE HOLE 



OZONE HOLE 
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Ozone hole 2006, measured by OMI on EOS-Aura  

Veefkind et al., 2006 



IMPACTS OF ANTHROPOGENIC CHANGES ON 
STRATOSPHERIC DYNAMICS IN THE SOUTHERN HEMISPHERE 
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CHANGES  

(1960 -2000) IN 

TEMPERATURES DUE 

TO OZONE 

DEPLETION AND 

INCREASE IN 

GREENHOUSE 

GASES 

 
POLVANI ET AL. J. CLIMATE 

2011 

Ozone Depletion                            Increase in GHGs 



CHANGES (2000-1960) IN THE MEAN ZONAL WIND AND 

IN THE MERIDIONAL CIRCULATION (STREAM FUNCTION) 
POLVANI ET AL. J. CLIMATE 2011. 
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THE FUTURE 







FUTURE REDUCTION IN THE 

MEAN AGE OF AIR 

(STRONGER BREWER 

DOBSON CIRCULATION) 
BUTCHART ET AL. J. CLIMATE 2010 

Years Years per decade 
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