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A multi platform/sensor approach of using satellite, in situ, and model data are being increasingly considered to address science objectives such as determining the state of air quality over the United States.  The 2004 Intercontinental Chemical Transport Experiment-North America (INTEX-NA) and NOAA’s New England Air Quality Study (NEAQS) field campaigns provided an opportunity to assess the role of satellite data in extending the spatial dimension to study problems such as contribution of long range transport to regional air quality.  NOAA/NESDIS provided near real time aerosol optical depth (AOD) product derived from GOES-12 Imager to aid in the planning of aircraft/ship flight deployment.  GOES AODs, available at 30 minute interval during the sunlit portion of the day and covering Contigous United States (CONUS) at 4 km X 4 km spatial resolution, were provided with one hour time lag to the field. GOES AOD data were integrated with other satellite imagery to determine how the weather systems were transporting pollutants and which location is ideal to sample with aircraft instrumentation.  
The GOES AOD algorithm is a single-channel retrieval which uses look-up tables created using a continental aerosol model.  This includes assumptions about aerosol type, size distribution, and refractive index.  However, variations in aerosol type and size can occur due to space and time dependent variations in sources of pollution (e.g., forest fires, urban/industrial, dust) resulting in uncertainies in retrieved AOD product.  In this study we analyzed GOES AOD measurements with specific focus on uncertainties related to assumptions of one single type of aerosol model across the whole CONUS.    Evaluation of GOES AODs by comparing with AERosol RObotic NETwork (AERONET) and MODerate Imaging Spectrometer (MODIS) is an ongoing effort at NOAA/NESDIS.  However, measurements of vertical extinction profiles, aerosol size distributions and type made during the field campaign provide an additional source of data to determine uncertainties in GOES AOD product for scenarios where atmospheric aerosol loading is dominated by different aerosol types.  We present results on: (1) the assessment of GOES AOD variations on different temporal (diurnal, daily, and monthly) and spatial (local and regional) scales, (2) improvements to GOES AOD product when data are reprocessed with look-up tables created using observed aerosol type, (3) the applicability of operational GOES AODs in supporting future field campaigns for air quality monitoring, and (4) discuss the potential improvements possible with GOES-R Advanced Baseline Imager (ABI) due to its multiple channels in the visible and infrared.
