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Abstract 

The radiances measured by the current Geostationary Operational Environmental Satellite (GOES) Sounder provide hourly information for atmospheric temperature and water vapor profiles as well as total column ozone.  Ozone concentration is estimated using the ozone absorption channel at 9.7 µm and several other channels.  In this study, a newly developed statistical regression procedure is presented that uses infrared radiance measurements from GOES Sounder channels 1 – 15 (14.7 – 4.5 µm) to estimate total column ozone.  The regression coefficients were generated from a nearly global training data set containing 6408 atmospheric temperature/moisture/ozone profiles along with physically assigned surface emissivities and surface skin temperatures.  The associated radiances were calculated from a fast forward radiative transfer model.  Two retrieval schemes were investigated; one integrating a retrieved ozone profile and another retrieving total column ozone directly.  The direct total column ozone retrieval showed a better result in our simulation study and was further applied to GOES Sounder radiance measurements. GOES-8 Sounder ozone estimates in 1998 and 1999 showed root-mean-square difference (RMSD) of 3 ~ 6 % with collocated Total Ozone Mapping Spectrometer (TOMS) level 2 ozone measurements onboard the Earth Probe satellite.  A case study of 10 May 2005 GOES-12 ozone retrievals and the Ozone Monitoring Instrument (OMI) total ozone level 2 products from on the EOS Aura satellite showed a similar difference.  The seasonal and latitudinal retrieval biases were also investigated and a bias adjustment was applied to improve the GOES Sounder ozone product.    
