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The Brewer-Dobson Circulation
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How can we measure the
Brewer Dobson Circulation?



“Age of air’ Is a useful idealized
tracer of the circulation

What is Age of Air?

How long has this air been
in the stratosphere?
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Age can be calculated from

observations
What is Age of Air? Calculation from observations:
How long has this air been
stratosphere in the stratosphere?
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Tracers with an increasing source at
the tropopause
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MIPAS SF . Average age at 30 km 2019 data
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MIPAS SF . Average age at 30 km 2019 data
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N,O shows a compact relationship with CO,, age

Balloon and aircraft measurements from 1990s
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N,O shows a compact relationship with CO,, age

Balloon and aircraft measurements from 1990s
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How can we measure the
Brewer Dobson Circulation?



Horizontal age difference
gives us vertical transport
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Vertical age gradient gives
us horizontal mixing
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Let’'s measure the
Brewer Dobson Circulation!



Horizontal age difference: two data products agree

Total diabatic circulation strength
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“Overturning” time series from N,O
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Vertical age gradient and mixing efficiency
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Age can be determined from satellite measurements
Better to use multiple tracers, including in situ

We use age to find the strength of both the
diabatic circulation and the isentropic mixing

At 460 K: Circulation strength of 6.3 - 7.6 x10°kg/s
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