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Structure: Brewer-Dobson Circulation 

!   What is the BDC? 

!   Brief History 

!   Measuring the BDC 

!   Climate Change? 
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Broad View 
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More Detail 
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Brewer Circulation 
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http://birner.atmos.colostate.edu/bdc.html 
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A.W. Brewer 

Alan West Brewer (1915 – 21 November 2007) was a Canadian-English physicist 
and climatologist. Born in Montreal, Canada and raised in Derby, England, he 
earned a scholarship to study physics at the University College of London. He 
received his M.Sc. there, and began to work for the Met Office in 1937. During 
World War II, he researched contrails for the Royal Air Force, making the 
discovery that the stratosphere is much drier than had been presumed. Later this 
observation led to the development of Brewer-Dobson circulation. Brewer worked 
at the Subdepartment of Atmospheric, Oceanic and Planetary Physics, University 
of Oxford from 1948 until 1962, when he became a professor at 
University of Toronto. In 1977, Brewer retired from the University of Toronto, 
returning to England, in Devon, where he farmed until nearly 80 years old.[1][2][3] 
In late 1959, he and James Milford developed the Oxford-Kew ozone sonde.[4][5] 
He also developed the Brewer ozone spectrophotometer with Dave Wardle which 
is currently the most accurate instrument for measuring ozone.[6] 
Brewer married Iris, another UCL physicist, in 1939. They had three children.[1] 
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Dobson Circulation 

Peter Braesicke – ATC 2014 31/10/14 

http://birner.atmos.colostate.edu/bdc.html 



IMK-ASF 8 

G.M.B. Dobson 

Gordon Miller Bourne Dobson FRS (25 February 1889 - 11 March 1976) was a British 
physicist and meteorologist who did important work on ozone. 
He was educated at Sedbergh School and Caius College, Cambridge where he graduated 
MA (Cantab and Oxon). He was later awarded DSc (Oxon). 
He was appointed University Lecturer in Meteorology, Oxford. By studying meteorites he 
noticed that the temperature profile of the tropopause was not constant, as had previously 
been believed (hence the name stratosphere). In fact there was, he showed, a region where 
the temperature sharply rose. This, he proposed, was happening because UV radiation was 
heating ozone in what has become known as the ozone layer. He noted the connection 
between sunspots and weather, and measured the ultraviolet levels of our star.[1] He built the 
first Dobson ozone spectrophotometers and studied the results over many years. The 
Dobson unit, a unit of measurement of vertically integrated atmospheric ozone density, is 
named after him. 
He was elected a Fellow of the Royal Society in May, 1927, awarded their Rumford Medal in 
1932 and delivered their Bakerian lecture in 1945. [2] 
He served as president of the Royal Meteorological Society from 1947 to 1949. [3] He was 
made CBE in 1951. 
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Transformed Eulerian Mean (TEM) Circulation  
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Nitrous Oxide (N2O) 
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! Sources: Natural and anthropogenic 
(e.g. agriculture and land management) 

! Lifetime: > 100 years 

!   Distribution: 

Wikipedia 
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N2O Distributions and Sampling 
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Probability Density Function (Histograms) 
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Model versus Observation 

Peter Braesicke – ATC 2014 31/10/14 



IMK-ASF 15 

Model versus Observation 
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Equatorial Zonal Mean Zonal Wind 
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Complex View 

Peter Braesicke – ATC 2014 31/10/14 

Baldwin et al., 2001 
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Why Bother? 

!   Is the BDC a good indicator of climate change? 
!   Other metrics are related, e.g. age-of-air (derived from SF6, etc.) 
!   Models seem to agree, but we need more observations … 

!   The BDC is impacting trends (and spatial variability) of other trace 
gases: 
!   Nitrous Oxide and its spatial distribution 
!   Ozone and related trend patterns 
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Climate Change Impact: Effect on Ozone  
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Questions? 

Peter Braesicke – ATC 2014 31/10/14 


