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Abstract 

Trade studies have been carried out on spectral resolution, spectral coverage, and signal to noise ratio for a hyperspectral infrared (IR) sounder on the geostationary satellite.  The science requirement of the hyperspectral IR instrument design is to achieve high vertical resolution with 1 K for temperature retrieval accuracy and 10 % for relative humidity retrieval accuracy in the lower atmosphere.  The data density method is applied for the vertical resolution analysis, and a nonlinear physical iterative scheme is used for the retrieval simulation. The impact of spectral coverage, signal-to-noise ratio, and spectral resolution on the vertical resolution as well as the sounding retrieval accuracy is investigated. Results show that by fixing the proper spectral coverage, a hyperspectral IR sounder with proper signal-to-noise ratio can achieve the required science performance. Synergy of microwave sounder and infrared sounder can improved the vertical resolution compared to either instrument alone.  Furthermore, trade studies of retrieval accuracy between different instrument design options are explored to demonstrate capabilities and also provide the proper methods for the future instrument studies.  In addition, the spatial resolution, temporal resolution, and detector optical ensquared energy (DOEE) for advanced geo IR sounder are also studied.  These studies and results are very relevant to the next generation of geostationary IR sounder such as Hyperspectral Environmental Suite (HES) on GOES-R slated to be launched in late 2012 and the Meteosat Third Generation (MTG) infrared sounder (IRS) in 2015. 
