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The ESA Climate Change Initiative 
(CCI) 

•  A coordinated program to provide stable, long-term, 
satellite-based essential climate variable data (ECV) 

•  Time frame 
–  2010-2013 – 1st phase 
–  2014-2016 – 2nd phase 

•  14 projects  
–  13 ECVs + climate modelling group 

•  Ozone_cci team (16 institutes from 10 countries) 



Ozone_cci limb profile instruments 
Create state-of-the-art homogenized  and combined datasets of ozone profiles  
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Coverage by the datasets 

Year 2008 



Outlines of the presentation 

•  Datasets created in Phase 1: 
–  Harmonized datasets of ozone profiles 

(HARMOZ) 
–  Monthly zonal mean ozone profiles 

•  from individual instruments and merged  
–  Semi-monthly mean ozone profiles with resolved 

longitudinal structure 
•  from individual instruments and merged 

•   Plans for Phase 2  



Harmonized dataset (HARMOZ) 
•  Level 2 ozone profiles in the same vertical  grid 

–  screened for invalid data by the instrument teams 
–  Extended SPARC-DI pressure grid 

•  Data are in the same netcdf format  
•  Mandatory parameters 

–  Coordinates/dimensions 
•  Air pressure 
•  Time  (to index the profiles ) 

–  Geolocation: latitude and longitude 
–  Ozone data 

•  Profiles of mole concentrations 
•  Profiles of ozone uncertainties 
•  Profiles of vertical resolution 

–  Parameters for different ozone representations (vmr/concentations on altitude/
pressure) 

•  Profiles of altitude as a function of pressure 
•  Profiles of temperature 

•  Optional parameters 
–  Specific for each instrument 
–  Related to data quality and its characterization 

Vertical  grid and altitude range

• Extended SPARC-DI grid
• All CCMVal levels are 

included 
• Vertical spacing

~ 1 km below 20 km
~2-3 km above 20 km

• Altitude range is 
instrument-dependent

• Altitude profiles are also 
provided
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Bias tables 
•  For each pair of instruments 
•  For each month 
•  2 types of collocation criteria 

–  Standard:  
–  Tight (for pairs including MIPAS and SCIAMACHY) 

•  Parameters  

–  Bias 

–  Uncertainty of bias 

–  Estimates based on mean/rms and median/inter-percentile range are 
provided  

•  Format: netcdf  
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Example of a higher level analyses of data 
consistency  using the bias tables  

Biases  with respect to 
MIPAS in 2007-2008 



Level 3: monthly zonal mean from 
individual instruments 

•  Targeted for: 
–   climate modelling, climate research 

•  Included (6 separate datasets, all years): 
–  Monthly mean  in 10° latitude bins ozone 

–  Uncertainty of the mean 

–  The mean of individual error estimates 

–  Parameters characterizing uniformity of data sampling (inhomogeneity measures 
in latitude and in time)   

•  Altitude range and grid 
–  Pressure levels as in harmonized dataset 

•  Netcdf format 
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Monthly zonal mean profiles of ozone mixing ratio (ppmv)  
January 2008.  



Merged  monthly zonal mean ozone 
profiles 

•  Merging: weighted mean according to total uncertainty 

•  Latitude bins of 10° 
•  Latitude range: 250hPa – 1 hPa (~10-50 km) 
•   The merged dataset does not represent exactly “day 

and night mean” 
•  Years 2007-2008 (Phase 1), full dataset in Phase 2 
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Data examples 

the variability between the datasets has a dominating contribution into uncertainty of the merged profiles 



Preliminary  evaluation (1) : UTLS 

Mean deviations 
from McPeters-
Labow climatology 
(expressed in %) 
for year 2008 

merged 



Preliminary  evaluation (2):  
Improved data characterization 

Ozone MZM number density at 15 hPa (~30 km) at latitudes 40°N-50°N 
in 2007-2008 for individual datasets and the MMZM dataset.  



Semi-monthly mean ozone profiles 
with resolved longitudinal structure 

•  10° ×20° latitude-longitude bins 
•  Latitude range: 250hPa – 1 hPa (~10-50 km) 
•  The data construction is fully analogous to that used 

for monthly zonal mean 
–  Datasets from individual instruments are first 

created 
–  Merging of averaged data according to the total 

error estimates 



Examples of data: 15 hPa (~30 km), 1- 16 January 2008 

merged 
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Data availability: 
 http://www.esa-ozone-cci.org 

Open access: 
 
No password 
No registration 



http://www.esa-ozone-cci.org 



Ambitious plans for Phase 2 

•  Extension of altitude  to lower  altitudes (UTLS) 
and upper  altitudes (mesosphere)  

•  Long-term ozone profile climate data record 
•  Ozone natural variability (climatological and 

small-scale) 
•  Advanced climate parameters  
•  Ozone trends ( evaluation with the historical data) 


