Using Aircraft-based NAST Interferometer Data to Perform HES Trade-off Studies
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The National Polar-Orbiting Operational Environmental Satellite System (NPOESS) Airborne Sounder Testbed Interferometer (NAST-I), which flies on high altitude aircraft, provides radiometric measurements with continuous spectral coverage between 645 – 2700 cm-1, (approximately 15.3 to 3.7 (m) with a spectral resolution of 0.25 cm-1 and a nominal spatial resolution of 2.6 km from an aircraft altitude of 20 km.  The instrument properties of the NAST-I make it ideal for simulating the spectral coverage, spectral resolution, and spatial resolution of the IR-sounding component of the Hyperspectral Environmental Suite (HES), which is slated to be a part of the next generation geostationary observing system GOES-R series.  While, the exact HES instrument specifications have not yet been finalized, NAST-I interferograms can be convolved to accurately simulate any of the proposed HES spectral resolution definitions.  In addition, given the continuous coverage of the NAST-I measurements from 3.7 – 15.3 (m, the spectral coverage of the HES can also be fully represented with the NAST-I.  In this study, NAST-I measurements are used to simulate HES measurements, and profiles of temperature, moisture, and ozone are retrieved using a statistical regression technique.  The retrieval results are compared to in-situ rawinsondes and dropsondes in an effort to assess the impact of the HES instrument characteristics on the sounding products in general, and the ability to meet product accuracy specifications.

