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ABSTRACT

.
Anevolutionaiy improvement to the existing GOES I-M Sounder has been proposed as the GOES High..Resolution

Interferometer Sounder (GHIS). This instrument will be based upon technology developed during successful demonstrations
of an airborne Michelson interferometer instrument for the temperature and moisture sounding of the atmosphere from
passive infrared measurements. The spectral resolution afforded by the interferometer technology will substantially improve
retrieval accuracy and vertical resolution of the sounding information. Simulations of the spectral radiance measurements
have been used to study the expected retrieval performance of the GillS. A fast transmittance code has been used in the
simulations and in the calculation ofthe retrieval operator in an iterative, non-linear physical retrieval scheme. The effects of
instrument noise and spectral operating mode have been considered in the retrieval simulation. A measure of the vertical
resolution of the retrieved profiles has been developed. This measure considers the correlation in the retrieval error between
atmospheric levels of the retrieved parameters. The effects of both the instrument characteristics and those of the retrieval
algorithm are thus considered in this measure. The results indicate that the GHIS is expected to provide temperature retrieval
accuracy on the order of I °C throughout the troposphere which will be a significant improvement over the existing GOES-8
sounder. The vertical resolution simulations also show improvement over GOES-8 capabilities.
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1. INTRODUCTION

With the advent of the first two flight spacecraft of the GOESNext series, GOES-8 and -9, full time operational
geostationaly sounding has become a reality. The hourly satellite soundings retrieved from the data have proven to be useful
aids in qualitative interpretation as well as quantitative inputs to numerical weather prediction models. These applications of
sounder data represent a major step forward in the development of geostationaiy sounders begun with the VISSR
Atmospheric Sounder first flown on GOES-4 in 1980.

While the ulthnate utility of the GOES-Next Sounders is just being explored, planning and development work has
been ongoing for the next generation of geostationary infrared sounders. In 1988, the University of Wisconsin, the Hughes
Santa Barbara Research Center, and IT!' Aerospace/Communications Division prepared a study of a concept for replacing
the filter wheel in the GOESNext Sounder with a Michelson interferometer as a potential upgrad&'2. This concept, named
the GOES High-Resolution Interferometer Sounder (GHIS), offered an attractive way to implement a high-resolution sounder
onboard the GOES platform without having to redesign the entire instrument.

Since 1993, MIT Lincoln Laboratoiy has been performing risk-reduction technology development on the GHIS
concept. Lincoln is currently developing a hardware prototype of the GHIS which will be integrated into the GOES Sounder
pathfinder instrument and undergo a variety of instrument-level testing to demonstrate fit and functionality. This
demonstration will hopefully smooth the procurement of flight models.

In parallel with the hardware risk reduction activity, Lincoln has been exploring system performance trades through
the use of radiometric performance models and retrieval simulations. Through detailed detector and system models we obtain
estimates of the NEN which is then used in the retrieval simulation to explore the impact of noise and spectral resolution on
atmospheric profile retrieval performance.

lTIJ work was sponsored by the National Oceanic and Atmospheric Administration under Air Force Contract F19628-95-C-
0002.
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