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Observed changes in total column ozone

total ozone deviations [%]

Compared to 1964-1980
- 3.5% Northern Hemisphere (35N - 60N)
- 6% Southern Hemisphere (35S - 60S)
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Observed changes in total column ozone Grded U

Compared to 1964-1980
= 0% Tropics (20S - 20N)
- 2% near global (60S — 60N)
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Observed changes in total column ozone

disagreement between datasets
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Observed changes in total column ozone Grida

total ozone deviations [%]

separation ODS-related increase < natural variability
not made yet
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polar ozone — more or less constant

63°-90° total ozone average
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polar ozone - 2010 Arctic “hole” q E
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polar ozone - 2010 Arctic “hole”
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Effective Equivalent Stratospheric

Chlorine = EESC Nt/
Date of peak
in the troposphere
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Observed changes in ozone profiles

upper stratospheric ozone (35-45 km altitude)
+2-3% per decade
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stratospheric cooling due to CO, increase N/
Observations and CCMVal2 Observations and CMIP5
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drivers of future ozone changes
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future ozone changes

large uncertainties (model + emission scenario)
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Future ozone changes N,O, CH,

more N,O - less ozone more CH, -~ more ozone
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summary qredaca E

Ozone columns since 2010 level or even increasing
Upper stratospheric ozone is increasing

Montreal Protocol is working !!

CO, —~ cooling — changes in Brewer-Dobson circulation -
Increases in ozone (not Tropics?, polar winter?)

we expect ozone to increase, but

CO,, N,O, CH, will all be important and will be interacting

wide range (scenario, models)

expected effects: magnitude = past ODS effects

need future monitoring

need modelling efforts
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