Global NWP Impacts of Infrared Sounders from Geostationary Orbit
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Motivation

The goal of numerical weather prediction (NWP) is to enable better decision-making. This requires a good forecast
initialization, which benefits from good observations combined with a numerical model through data assimilation.
Low Earth Orbit (LEO) hyperspectral IR radiances provide high vertical resolution observations but suffer from .
limited horizontal and temporal resolution. The Geostationary eXtended Observations Sounder (GXS) is designed ...
to reduce these limitations by providing higher spatiotemporal observations, allowing views between clouds, more
homogeneity in cloudy scenes, and the ability to observe rapidly evolving phenomena with lower data latency. This
provides new information content for NWP, including wind information from the higher temporal resolution.
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Figure 1: Spatial coverage of assimilated GEO (GXS) vs LEO (AIRS)
hyperspectral IR sounders at ~500hPa. Notice orbital gaps of LEO sounder
observation over targeted region, in this case CONUS, that are filled in by GXS.
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Results

Assimilation of geostationary hyperspectral IR sounders reduces root mean square error of key atmospheric variables in the analysis, primarily in the
tropics. Improvements in the wind estimates are partially due to the observations directly, but also due to the complex interactions within the DAS and
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improvement due to the assimilation of geostationary IR sounders. than in the experiment assimilating geostationary
IR sounders.

Assimilation of geostationary IR sounders can improve global NWP analysis and forecast estimates of large-scale weather variables. The novel, high
spatiotemporal observations inform initialization of hurricane forecasts and may lead to improvements in their estimation. Over CONUS, GXS has the
largest impact on 24-h forecast error. These advancements have a role to play in enabling better decision-making.
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