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How did we discover stratospheric ozone?

● Charles Fabry (       -       )
○ French physicist 

● Ground-based measurements of 
solar __ radiation flux

https://www.britannica.com/biography/Charles-Fabry 4



Distribution of ozone in the …?

Figure 8-1 from Jacob 5



Why is the ozone layer so important??
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Why is the ozone layer so important??

Skin Cancer Induced by Pollution-Mediated ROS (Burke 2022) 7



Why is the ozone layer so important??

“20 Questions and Answers about the Ozone Layer” (Salawitch et al.) 8



Chapman 
mechanism

02

9



Where does the ozone layer come from?

● Sydney Chapman (       -       )
○ British geophysicist

● Proposed a mechanism for the 
three-body collision of oxygen 
atoms

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020CN000135 10



The Chapman mechanism

Figure 8-3 from Jacob 11



Sources of skepticism?
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Distribution of ozone in the 1960s

Figure 8-1 from Jacob 13



Figure 8-1 from Jacob

If the dominant source of ozone is O2 photolysis due to the Chapman 
mechanism, why is it ozone concentration highest at high latitudes?
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Distribution of ozone in the 1960s

Figure 8-1 from Jacob

● The green arrows represent 
Brewer-Dobson circulation

○ Thick ozone column
at high latitudes
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Catalytic cycles
for ozone loss
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Closing the ozone budget

So what is responsible, then, for the discrepancy 
between models based on the Chapman mechanism and 
actual ozone observations? 
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Nitrogen oxide cycling

Figure 8-5 from Jacob
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Closing the ozone budget

Figure 8-6 from Jacob
(McElroy, M.B., and R.J. Salawitch, Science 243, 763-770, 1989) 19



The Antarctic
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Structure of the ozone hole
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What drove the formation of the Antarctic 
ozone hole?
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What drove the formation of the Antarctic 
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Chronology of the ozone hole
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Aerosol-driven 
ozone loss
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Stratospheric Aerosol Injection (SAI)

Figure 1.4 from Paris Climate Agreement: Beacon of Hope
(Salawitch, R.J.; Bennett, B.F.; Hope, A.P.; Tribett, W.R.; Canty, T.P.) 26



Stratospheric Aerosol Injection (SAI)

Figure 1.4 from Paris Climate Agreement: 
Beacon of Hope

(Salawitch, R.J.; Bennett, B.F.; Hope, A.P.; 
Tribett, W.R.; Canty, T.P.)

Why can’t we just inject aerosols 
into the atmosphere to offset 
global warming?

https://globalnews.ca/video/10445793/strat
ospheric-aerosol-injection-climate-scientists-d
ivided-over-controversial-technology
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