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The SPARC Data Initiative is an assessment 
of available vertically resolved chemical 
trace gas and aerosol observations obtained 
from a multinational suite of space-based 
satellite instruments. The key motivation for 
this activity stems from the SPARC CCMVal 
report which pointed out the lack of 
knowledge on the availability and quality of 
satellite observations needed for meaningful 
model-measurement validation exercises.  
 

Introduction Climatology comparisons 

Ozone atmospheric mean state 

   Antarctic ozone hole 

Summary inter-instrument differences 
 

 Upper stratosphere (5-1 hPa) 
•Similar spread between data sets in tropics 

and midlatitudes. Data sets on the low side  
(-10%) are HALOE, POAM III, SMR, SMILES, 
while data sets on the high side (+10%) are 
MIPAS, SCIAMACHY, ACE-FTS, ACE-MAESTRO.  

 

Middle stratosphere (30-5 hPa) 
•Lowest spread between the data sets with a 

very good agreement for nearly all data sets 
(relative differences smaller than ±5%). 
Exceptions are  SMR and SCIAMACHY.  

  

Lower stratosphere (100-30 hPa) 
•Clear difference between the performance of 

the instruments in the tropics (differences up 
to ±50%) and in the midlatitudes (differences 
up to ±30%). Largest deviations are found for 
GOMOS, OSIRIS, and HIRDLS.  

 

Upper troposphere (300-100 hPa) 
•Reasonably good agreement in midlatitudes 

(differences up to ±20%) with some evident 
outliers (GOMOS, ACE-MAESTRO, SAGE III).  
No good agreement in the tropics (most 
instrument with differences of ±50% or larger).  

Mean, minimum, maximum , relative differences (MAX-MIN), and relative standard deviation  
of annual mean ozone climatologies from 13 limb-viewing satellite instruments  

The uncertainty in our 
knowledge of the ozone 
mean state is smallest in 
the tropical MS and 
midlatitude LS/MS with a 
1-sigma spread  of up to 
±5% for 2003-2008. 

 
Within the SPARC Data Initiative monthly zonal mean time series of available chemical trace gas and aerosol 
observations have been compiled. Climatologies derived from these time series are compared to each other 
using the spread in the climatologies to provide an estimate of the overall systematic uncertainty in our 
knowledge of the true atmospheric state.  The results will be documented in a SPARC peer-reviewed report, 
which will serve as a guide to the use of long-term chemical data sets in empirical studies of climate and 
variability and in model-measurement comparisons. 
Also included in the ozone chapter of  the report, but not shown here, are vertical and meridional profiles, 
seasonal cycles, interannual variability, QBO variability and a comparison of all instruments to SAGE II. 
 

Relative differences of individual instruments to multi-instrument mean, 1994-1996 

Excellent agreement of the datasets in the MS/US with differences to their 
mean of up to ±2.5%. 

Red filling of grid box indicates temporal and vertical coverage of respective instrument. 

Relative differences of individual instruments to multi-instrument mean, 2005-2010 

Very good agreement of OSIRIS, MIPAS, GOMOS, 
ACE-MAESTRO, Aura-MLS, and HIRDLS in the 
MS/US with differences to their mean of up to 
±5%. Good agreement of SMR, SCIMACHY, and 
ACE-FTS with differences up to  ±10%. 

Median (squares), median absolute deviation (thick lines), and standard deviation (thin lines) of the relative differences 
between an individual instrument-climatology and the multi-instrument mean over a given latitude and altitude region  

Relative differences to 
multi-instrument mean for 

Antarctic ozone hole 
(60°S-90°S) for 2002-2010. 

There is a considerable disagreement which is especially pronounced 
during the time of the Antarctic ozone hole when the mixing ratios are 
low. A reasonably well agreement can only be found between OSIRIS, 
MIPAS and Aura-MLS with differences of up to ±20%. 

 At polar latitudes: larger spread of the ozone mean state (1-sigma of ±15%) compared to lower 
latitudes (1-sigma of ±5%). Maximum variations (up to 1-sigma of ±30%) are found in the 
Antarctic LS, resulting from large relative differences in the observations of the ozone hole. 


