
Fügen Sie auf der Masterfolie ein frei wählbares Bild ein 

(z.B. passend zum Vortrag) 

KIT – Universität des Landes Baden-Württemberg und 

nationales Forschungszentrum in der Helmholtz-Gemeinschaft 

IMK-ASF 

www.kit.edu 

Ozone_CCI Contribution 

Peter Braesicke (CRG) on behalf of the Ozone_CCI Team 

Science Lead: Michel Van Roozendael, BIRA 



IMK-ASF 2 

Data sets 

Total ozone from nadir UV and TIR sensors 

Ozone profiles from nadir UV and TIR sensors (Trop/Strat) 

Ozone profiles from limb/occultation sensors (UTLS/Strat/Meso) 

 

Improved & harmonised level-2 algorithms 

Improved & harmonised level-3 algorithms 

Consistent NetCDF-CF formatting of all data sets 

Open distribution on Ozone_CCI web-site (CDRP) 

 

Common approach to error characterization for all products (ATBD) 

Validation and information content analysis  systematic assessment 

of status w.r.t. User Requirements (PVIR) 
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Data sets (phase-2 improvements) 

 

Algorithm improvements (level-2 and level-3) 

 

Extend products in time forward and backward (full re-processing) 

Extend/improve products in troposphere and UTLS 

Extend/improve products in mesosphere 

Link European data sets to historical long-series from NASA 

 

Better match user requirements on accuracy, long-term stability, 

uncertainty characterization, validation 

Optimize (re)processing methodology and system(s) 
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Platforms and sensors 
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Agency Satellite 

platform 

Sensor Time period 

96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

ESA ERS-2 GOME                                         

ESA ENVISAT SCIAMACHY                                         

GOMOS                                         

MIPAS                                         

EUMETSAT METOP-A GOME2-A                                         

IASI-A                                         

METOP-B GOME2-B                                         

IASI-B                                         

NASA NPP-Suomi OMPS                                         

SNSB CSA ODIN OSIRIS                                         

SMR                                         

CSA SCISAT ACE                                         
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Altitude range 
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Available Ozone CCI Data 
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Example: Total Ozone 
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Image: ESA 

ESA Ozone_CCI 

ERA-Interim EMAC 

ESA Ozone_CCI 

Image: ESA/EUMETSAT 

Chemistry-climate model 

Level-4 using Level-2 

Level-3 based on Level-2 

Modelling the past, 

projecting the future 
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Why and how? 

Monitoring: long-term trends and changes  

Is the Montreal Protocol working? 

Data assimilation (KNMI, ECMWF) 

 

Climate sensitivity 

Attribution of variability: 

QBO induced ozone changes 

ENSO fingerprinting 

Climatic relevance of systematic changes: 

Polar processes, e.g. PSC formation potential 

Ozone hole and surface climate change 

Other examples: Monsoon anticyclone, cold surges 

 

Data mining 
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UNEP/WMO Ozone Assessment 
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After the current assessment is 

before the next one … 

 The current UNEP/WMO ozone 

assessments has been published in 

December 2014. 

 

 Members of the Ozone_CCI CRG 

have contributed significantly to the 

UNEP/WMO ozone assessment. 

 

 Ozone_CCI data products and CRG 

data from (Chemistry-)Climate Model 

simulations have been used in the 

assessment.   
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Evolution of the stratospheric ozone layer 
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(WMO, 2014) 

Top figure:  

Variation of EESC in midlatitudes from  

1960 to 2100.   

 

Bottom figure:  

Evolution of the total ozone column 

depending on (four) different greenhouse 

gas scenarios (with different 

concentrations of CO2, CH4 and N2O): 

The four scenarios correspond to a global 

radiative forcing of  

• +2.6 (blue),  

• +4.5 (green),  

• +6.0 (brown), and  

• +8.5 (red) in W m-2.  
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Round-Robin assimilation exercise (ECMWF) 
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Comparisons with MLS ozone profiles 
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R. Dragani, ECMWF 
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Climate Sensitivity 
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See also Dietmüller et al., 2014 for 

ozone changes when CO2 is 

doubled.  
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Ozone-QBO 

Q: Quasi 

B: Biennial 

O: Oscillation 

 

Alternating easterly and westerly 

wind bands in the equatorial 

lower stratosphere (~27 months 

periodicity).  

 

Comparison between 

observations and models 

(using a bandpass filter) 

What is changing? How are 

regions outside the tropical 

belt affected? 
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Ozone-QBO 

Characterising changes (column versus profile - TTWG) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Emerging SPARC QBO Initiative 
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QBO Max 

QBO Min 
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ENSO Fingerprinting 
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Polar Processes and Climate Change 
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Keeble, J., Braesicke, P., Abraham, N. L., Roscoe, H. K., and Pyle, J. A.: The impact of polar stratospheric 

ozone loss on Southern Hemisphere stratospheric circulation and climate, Atmos. Chem. Phys., 14, 13705-

13717, doi:10.5194/acp-14-13705-2014, 2014.  

Ozone Hole 
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IGAC TOAR (Tropospheric Ozone) 
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UNEP/WMO Ozone Assessment 
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After the current assessment is 

before the next one … 

For the next assessment: 

SPARC QBOi, CCMI REKLIM 
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QUESTIONS? 
A GREAT WIND IS BLOWING, AND THAT GIVES YOU EITHER IMAGINATION 
OR A HEADACHE.   CATHERINE II OF RUSSIA (1729-1796) 

Thank you for your attention! 
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