Synergism of ABI and HES for atmospheric sounding and cloud property retrieval
Jun Li@, Chian-Yi Liu@, Timothy J. Schmit#, James J. Gurka&, and W. Paul Menzel#
@ Cooperative Institute for Meteorological Satellite Studies

University of Wisconsin-Madison, 1225 West Dayton Street, Madison, WI 53706

# Center for Satellite Applications and Research
NOAA/NESDIS, 1225 West Dayton Street, Madison, WI 53706

&Office of Systems Development, NOAA/NESDIS, Silver Spring, Maryland

Abstract
The Advanced Baseline Imager (ABI) and the Hyperspectral Environmental Suite (HES) on GOES-R and beyond will enable improved monitoring of the distribution and evolution of atmospheric thermodynamics and clouds.  The HES will be able to provide hourly atmospheric soundings with spatial resolution of 4 ~ 10 km with high accuracy.  However, the presence of clouds affects the sounding retrieval and needs to be dealt with properly.  The ABI is able to provide clear sky infrared (IR) radiances at 2 km spatial resolution, and cloud properties at 0.5 ~ 2km spatial resolution.  The combined ABI/HES system offers the opportunity for new or better atmospheric and cloud products.   For example, collocated ABI can provide HES sub-pixel cloud characterization (mask, amount, phase, layer information, etc.), and be used for HES cloud-clearing for partly cloudy HES footprints when ABI and HES have a close viewing angle and time match.  In addition, when ABI and HES have different viewing angles, combined clear ABI radiances and cloudy HES radiances within a HES footprint may provide direct sounding when ABI and HES have close time match.  The effects of parallax need to be considered. The Moderate-Resolution Imaging Spectroradiometer (MODIS) and the Atmospheric Infrared Sounder (AIRS) measurements from the Earth Observing System’s (EOS) Aqua satellite provide the opportunity to study the synergistic use of advanced imager and sounder measurements.  The combined MODIS and AIRS data for various scenes are analyzed to study the utility of synergistic use of ABI products and HES radiances for better retrieving atmospheric soundings and cloud properties.  
In order to derive soundings from combined ABI and HES radiances under HES partly cloudy footprints where no microwave-sounding data is available, an optimal cloud-removal or cloud-clearing algorithm is developed.  The bias and the standard deviation between the convoluted cloud-cleared brightness temperatures (BTs) and MODIS clear BT observations is less than 0.25 K and 0.5 K, respectively, over both water and land for most MODIS IR spectral bands, reveals the potential operational use of imager/sounder for cloud-clearing.  The ABI/HES cloud-clearing requires ABI and HES have a close viewing angle and time match.  In the case of different viewing angles but with close time match, an algorithm for direct sounding from combined ABI clear IR radiances and HES cloudy radiances within HES footprint is being developed.  Initial results of direct sounding from combination of MODIS/AIRS are promising.  
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