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Interferometer) on MetOp-A and MetOp-B and CrIS (Cross-track Infrared Sounder) on Suomi NPP provide e \_U ﬂf 8
high vertical resolution atmospheric temperature and humidity profiles from which severe weather indices @ so reromsm.. (1535 |1 ’“%‘”%’*’% raw
such as the Lifted Index (LI) can be computed. These measures can be used to evaluate the atmospheric o s | &
stability 1n the pre-convective storm environment within weather monitoring and forecasting operations.

The NOAA Unique Combined Atmospheric Processing System (NUCAPS) and the UW hyperspectral
Dual-Regression (DR) algorithm are employed to investigate atmospheric instability associated with the
severe weather outbreak on 11 May 2016. Both algorithms are available through the Community Satellite

Processing Package (CSPP).

Results are shown from the CSSP DR algorithm as well from a research version that includes a de-aliasing
(DA) step to correct for the vertical resolution alias error (Ref. 1). In general, the vertical structure of |
retrieved profiles, limited by the vertical resolving power of the radiance measurements, will be aliased
towards the training-set mean. The vertical alias 1s the difference between a model profile (e.g., Global Data
Assimilation System or GDAS, Rapid Refresh or RAP) and a simulated profile retrieval, derived from MISSQURI
simulated radiances (which in turn were calculated from the model profile using PCRTM — Principal
Component-based Radiative Transfer Model). The vertical alias 1s then removed from the DR profile
retrieval obtained from the measured radiance spectrum. The de-aliased retrievals show fine-scale vertical
temperature and water vapor features similar to the vertical structure of radiosonde observations.
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Figure 1. CrIS Brightness Temperatures (BT) at a window channel, Dual-Regression (DR) retrieved cloud top pressures (CTOP), DR and NUCAPS dewpoint temperature (DPT) at 500 hPa, as well as DR
and NUCAPS Lifted Index. For the morning at approx. 03:00 CDT (top) and afternoon at approx. 14:30 CDT (bottom) S-NPP overpasses on 11 May 2016.
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Figure 2. Co-located dewpoint (dashed) and temperature (solid) profiles in comparison with radiosonde observations (RAOB) at different financial support of the NOAA JPSS (Joint Polar Satellite
weather stations. GDAS and RAP profiles, as used in the DR and DR+DA retrieval, are shown in gray on the left and right, respectively. System) PGRR (Proving Ground Risk Reduction).
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