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= Ozone depleting substances
=» Global total column ozone
=>» Upper stratosphere

=» Future ozone

= Summary & conclusions




Ozone Depleting Substances - EESC
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ODS — measured stratospheric chlorine
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Total column @ Jungfraujoch
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Jones et al., ACP, 2011
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ODS — measured stratospheric chlorine
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Global ozone tolumn
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Observed changes in total column ozone
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total ozone deviations [%)]

Compared to 1964-1980
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Observed changes in total column ozone
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total ozone deviations [%]

Compared to 1964-1980
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trends [%/decade]

after accounting for QBO, solar cycle, ENSO, volcanos
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since = 2000 =+1% per decade, some disagreement

total ozone trends (2000-2013)
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disagreement between datasets
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Brewer Dobson Circulation

Deutscher Wetterdienst
Wetter und Klima aus einer Hand

©

STRATOSPHERE

TROPOSPHERE

SUMMER

-—
——
——--'—-
-

ipper

stratosphere

upwelling

—

4‘

c

—

WINTER

POLE

EQUATOR

POLE

FEHP — 09/2014

13



. . Deutscher Wetterdienst
Observed changes in ozone profiles Wette und i aus sinr Hand E

upper stratospheric ozone (35-45 km altitude)
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declining ozone before 1997 Some ozone increase after 2000
SBUV-NASA, GOZCARDS,
HARMOZ, NDACC lidar, mwave, Umkehr, Sondes,
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observed & CCM simulated trends agree

Ozone Trend 35°N to 60°N
Observed (x20)
Modelled (£20),
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observed & CCM simulated trends agree
simulations: %2 ODS decline + Y cooling by increasing CO,

Ozone Trend 35°N to 60°N
Observed (x20)
Modelled (£20), ODS, GHG

. — 50
1;
' - — 40 —
< . g
© g
2 10 2
d —-30 =
o _
. — 20
100 | . ":

-10 -8 -6 -4 -2 0 -4 -2 0 2 4 6
ozone trend 1979 to 1997 [%/decade]  ozone trend 2000 to 2013 [%/decade]




. Deutscher Wetterdienst E
fUtU I'e O ZO n e d rlverS Wetter und Klima aus einer Hand u

« decline of ozone depleting substances (ODS)

 Increase of CO, & stratospheric cooling

« climate change and changing Brewer-
Dobson-Circulation

« N,O changes
« CH, changes

« Vvolcanoes & geoengineering




future ozone: drivers
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Brewer Dobson Circulation
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Models simulate increasing BDC on 50 to 100 year time-scale
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ozone anomaly [%0]

Models simulate increasing BDC — declining ozone in tropical LS
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Models simulate increasing BDC — declining ozone in tropical LS
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Tropical ozone — a key region
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Sensitive to climate /

Tropical Total Ozone Column 25°S-25°N
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=» Montreal protocol was successful !!

= ODS are going down (-10% to -15% from peak around 2000)

=» 0zone is starting to recover

= CO,, other emissions (N,O, CH,) & climate change drive future
=» ozone recovery by 2030/40, Antarctic after 2050 (later to 1960s levels)

=>» volcanoes & geoengineering will reduce O, (while ODS/ chlorine high)

=» accurate observations remain necessary !
= modelling remains necessary for understanding & predicting !
= ,The mission goes on“ (UNEP/WMO 10.Sep.2014)

Not covered:

climate benefits, SH climate change, future HFC radiative forcing

FEHP — 09/2014 25



