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The Discovery of the Ozone Hole



A	black	swan	event	is	an	event	that	is:
• statistically	improbable
• had	no	prior	warning	
• has	a	major	effect	

The	Antarctic	ozone	hole	fits	this	
definition	well.
• It	was	a	>20x	event
• It	was	a	total	surprise
• It	changed	the	course	of	a	multi-billion	
$	industry



Discovery of Antarctic O3 Depletion

Halley Bay  76˚S 



1st Image of Antarctic O3 Hole
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Presented at IAGA/IAMA 
Prague, Aug 1985



Complete Vugraph

Nimbus-7 TOMS/ NASA 



Other Results presented at the mtg   

Nimbus-7 SBUV/ NASA



Follow-on meeting in Salzburg, Austria

August 1985



New York Times Article
November 7, 1985



A small sample from diverse range of of publications with 
NASA/TOMS-produced images on the cover   



Why did these Images have so much Influence?

Total Solar Eclipse
Aug 21, 2017
Weiser, Idaho, USA 

Antarctic Ozone Hole
Sept 23, 2003 
Earth Probe TOMS/ NASA



Why Did NASA Miss the Discovery of the Ozone 
Hole?

Excerpt from Atmospheric Chemistry & Physics
By Seinfeld & Pandis, 1998 (page 189)

“(After the publication of Farman paper) it turned out, upon inspection of the 
satellite data that the low ozone concentrations were indeed observed, but 
were being systematically rejected in the database as being outside the 
reasonable range of data.”



50th anniversary of first paper on Satellite UV 
total ozone algorithm



6 Standard O3 profiles 



Only 4 years later!



Standard O3 profiles extended to 16

15



Comparison of TOMS data with South Pole 
Dobson Station

• Oct 1983: TOMS: ~170 DU, Dobson:  ~350 DU, 
Dobson data were later retracted

• Oct 1984: Dobson/TOMS results became similar

Dec 1978

Bhartia et al., JGR, 89. D4, 1984  



Lessons Derived

• In-situ measurements are essential for 
interpreting remote sensing data
– They provide prior information as well as missing 

information

• High quality data from ground-based remote 
sensing are needed to validate satellite data
– As satellite data improve so should ground-based data

• A robust observing system requires all 3 
types of measurements 



Role of Satellite Measurements in the Discovery 
of Stratospheric Ozone Depletion
- P. K. Bhartia

Twenty Years of Ozone Decline, Proceedings of the 
Symposium for the 20th Anniversary of the Montreal 
Protocol, pp 183-189, Eds: Zerefos et al. 

For more information
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Communication between 
Wallops Is/NASA  & BAS

In Oct/Nov 1983






