Analysis of Temperature and Humidity Sounding Using Compact Mid-Wave Infrared Instruments

C. P. Lampen*, S. Lampen and J. A. Hackwell - The Aerospace Corporation
*caleb.p.lampen@aero.org

|. Background I1l. Mid-wave IR sounder trade studies

Infrared sounders cu rrent|y use the Iong-wave IR (|_W|R), 15 pum CC)2 band for temperature Trade-studies were performed under ideal conditions to provide a proof-of-concept for a mid-wave sounder. Simulated tropical ocean nighttime soundings were
. s H £ LWIR radiati : | s d Id performed on NOAA-88 profiles taken from the CIMSS clear sky global training database [4]. It was assumed that surface properties, atmospheric pressure, and

retrievals. However, measurement o radiation requires large optical apertures and co CO, levels were known a priori. For reference, current sounders measurement accuracy requirement is ~1K for temperature accuracy and 20% ppmv error for

detectors, driving up the size and complexity of the instrument. humidity retrieval accuracy with a goal of 10%.

Here we show instrument trade studies for mid-wave IR sounder, illustrating potential for

temperature and humidity sounding exclusively in mid-wave IR (MWIR). A. Spectral coverage trades
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« Sounding exclusively iIn mid-wave IR reduces instrument requirements
* Developed full end-to-end sounder modeling tool
 Demonstrated successful proof of principle for temperature and humidity sounding using solely mid-wave IR
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