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Abstract

The Hyperspectral Environmental Suite (HES) on GOES-R and beyond will enable improved monitoring of the temporal evolution of land surface temperature and infrared surface emissivity.  The HES is expected to provide hourly top of atmosphere radiance observations with a spatial resolution of better than 10 km and a spectral resolving power of greater than 1000. The University of Wisconsin is using existing observations from ground-based, aircraft, and satellite platforms to develop a simulation of the outgoing surface radiation of a land site in North Central Oklahoma. The Department of Energy Atmospheric Radiation Measurement Program Southern Great Plains (DOE ARM SGP) site is being used because of the extensive network of atmospheric profiling measurements routinely collected at that site. High spectral resolution infrared observations from the ground-based UW Atmospheric Emitted Radiance Interferometer (AERI) have been made of the time rate of change of surface emitted thermal radiance at this site but only for select land cover types. Similar aircraft observations have been made of the DOE ARM SGP site by the UW Scanning High-resolution Interferometer Sounder (S-HIS) at a spatial resolution of about 2 kilometers from a high altitude aircraft platform. Likewise, the EOS Aqua platform with the Atmospheric InfraRed Sounder (AIRS) instrument is being used to obtain high spectral resolution satellite observations at a spatial resolution of about 15 km. The combination of these instruments with the 1 km observations of the Moderate-Resolution Imaging Spectroradiometer (MODIS) and the infrared channels of the current GOES instrument are being used to simulate what would be observed by a future geostationary infrared spectrometer. These simulations are being used to develop algorithms for the generation of effective land surface emissivity and effective land surface temperature products derived from the geostationary observations anticipated in the GOES-R time frame. MODIS global derived infrared emissivities have also been used to create a global gridded database for spectral regions important for HES sounder simulations. A 24 hour data simulation of a candidate HES sensor has been created  at 8 km spatial resolution that combines realistic surface emissivities and WRF model surface temperatures and atmospheric state profiles with an infrared radiative transfer model to compute TOA simulated HES radiances. This simulated dataset is being used in the development and testing of the time dependent surface temperature and emissivity algorithm.

