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CEOS activity VC-20-01 ‘’Tropospheric 

ozone dataset validation and 

harmonization’’ in response to TOAR-II 

needs, addressing 

 wide variety of tropospheric ozone 

levels and trends reported by satellites, 

 differences in vertical sensitivity and 

sampling, incl. tropopause definition, 

 changes in bias over time 

by application of 

 satellite data harmonization tools: 

vertical resampling, smoothing... 

 common validation methodology to 

quantify remaining discrepancies 

Satellite data + CAMSRA as transfer standard (MOD) + ozonesonde FRM: 

Rationale: Harmonization approaches: 

tropo top-level correction for tropospheric column products: 

 column correction constrained by model: 

TTC (∆z’) = x(∆z) + xMOD(∆z’ - ∆z) 

 unconstrained extension of column-averaged concentration: 

XO3 (∆z’) = x(∆z) (∆z’ / ∆z) 

prior information correction for profile products: 

 constrained by model, prior profile replacement: 

APR = x - (I - A) (xa - xMOD) 

 unconstrained, unit-sensitivity representation: 

USR = (Au)-1(x - (I - A) xa) 

in comparison with 

 smoothed model: SMOD = A xMOD + (I - A) xa 

 weighted average prior: PRI 

 weighted average retrieval: WAV 

Main conclusions: 
 Constrained harmonization (TTC & APR) more successful than unconstrained, but remains challenging in 

case of insufficient vertical sampling or quality of averaging kernels 

 Satellite data harmonization efforts partially account for observed discrepancies: reduction of ~10-40 % 

of inter-product dispersion 

 At global level, the uncertainty of the mean state is dominated by dispersion between (harmonized) 

satellite data records 

Tropospheric ozone column time series before (left) and after (right) harmonization: 

Tropospheric ozone column dispersion change upon harmonization: 

Tropospheric top-level harmonization has largest effect on tropospheric ozone column: 

Results: 

global mean tropo ozone column before (red) and after (blue) harmonization 


