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The climatological atmosphere
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Stratosphere-troposphere exchange ~ ®reading

* Defined as the exchange of mass and chemical species between the
stratosphere and troposphere.

* Regulates the chemical composition of both stratosphere and troposphere.

* Stratosphere-to-troposphere transport injects ozone and other chemical
species into the troposphere.

 Stratospheric ozone absorbs dangerous UV radiation.

* Tropospheric ozone is a greenhouse gas and, at high concentrations, a

pollutant with health SBUV Tropospheric Ozone Residual (TOR) JJA 1979-91
impacts.
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Fishman et al., 2003




Stratosphere-troposphere exchange  ®reading
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Local exchange across . e S i
the tropopause is s e |
dependent on small-

scale near-tropopause
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and cut-off cyclones.

Mixing processes
including mountain
waves and convection
can bring stratospheric
air to the surface.

Stohl et al., 2003
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Deep STE occurs predominantly over
Atlantic and Pacific storm tracks in winter. Sprenger et al. (2003)
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Weather systems and ® Reading
potential vorticity

PV on 315K
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Potential vorticity is
conserved following fluid
parcels for adiabatic
frictionless flow.

PV =

This makes it a good tracer
for upper-tropospheric air
over several days.

Units: 10° Km?kg' s™

ECMWEF analyses of PV on 315K isentrope.



Stratosphere-to-troposphere 22 Reading
transport in folds

287

278

IR image: 0Z
10/2/00 .

269

260

202

243 2

234

225

40

207

198

Gra)/ (2006) 80 -70  -60  -50  —40  -30  -20  —10 0 10 20

Longitude



Stratosphere-to-troposphere
transport in folds
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Observations of
tropopause folds

Fold — dry ozone-rich
layer with enhanced
static stability below
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vertical transport
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Convection induced

vertical transport
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Mountain waves
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Trapped lee waves
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Richardson 2010
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Questions B3 Reading

How much mass is transported from the stratosphere to the troposphere
(and boundary layer) in polar regions!?

What are the processes by which this occurs!?

And specifically

What processes cause turbulence and the vertical transport of tropospheric
air near the Scandinavian mountain chain? How important are mountain
waves!

What is the climatology and importance of tropopause folding events in
Antarctica?



