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TOPICS

- NRT Processing Status

- Principal Component Analysis

- First Look Regression Retrievals




NRT Processing Update

- See Wallter Wolf’ presentation




Level 3 Products

Gridded datasets at 0.5 Lon. X 2.0 Lat.
2378 radiances ~ 602 mb per file

(iIncludes AMSU/HSB , two cloud tests,
ancillary information)

Principal component scores
NCEP and ECMWEF analysis
Retrievals

Cloud clear radiances




Principal component analysis

- PC scores is a NRT product.
- 200 PCs are kept
- Only 60 — 100 are needed.

- Advantages — Data Compression, Noise
Filtering and Noise Estimation




AIRS applications

Each day a spatial subset of AIRS data is produced
(200 mbytes vs 30 GB full data)

Eigenvectors are generated daily.

A static set of eigenvectors Is used, but the ensemble
IS occasionally updated with new structures.

When the ensemble is updated a new set of
eigenvectors Is also updated.
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Generating AIRS
eigenvectors

The radiances are normalized by expected
Instrumental noise (signal to noise)

Compute the covariance matrix S

Compute the eigenvectors E and eigenvalues L
S=ELET

E = matrix of orthonormal eigenvectors (2103x2103)
L = vector of eigenvalues (explained variance)




Applying AIRS eigenvecto

On independent data — compute principal component
scores.

P = ETR ; elementsofR =(r-r.)/n

Invert equation and compute reconstructed
radiances R*.

R* = EP

Reconstructed radiances are used for quality control.

Reconstruction score [ 1/N B(R* - R)? ]*/2
=1 ....N channels
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Root Mean Square (RMS) Difference (K)
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RMS of Reconstructed BT (20pc, B1)
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RMS of Reconstructed BT (40pc, B1)
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RMS of Reconstructed BT (20pc, BZ)
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RMS of Reconstructed BT (40pc, B2)
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RMS of Reconstructed BT (20pc, B3)
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RMS of Reconstructed BT (40pc, B3)
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RMS of Reconstructed BT (60pc, B3)
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RMS of Reconstructed BT (60pc, B1)
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Square root of eigenvalue (new noise)

Sqrt of Eigenvalue (07,/20/02)
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PC Summary

- Noise reduction feature Is very promising

- Provide reconstructed brightness
temperatures to NWP centers for evaluation.




AQUA AMSU Activities

- Generated Limb Adjustment Coefficients

- Deriving retrievals from AMSU-A based using
same methodology that is used for NOAA-15,
NOAA-16 and NOAA-17

- Study differences between AQUA AMSU-A
and NOAA-16 AMSU-A




Cloud Detection

Predict 2390 cm-1 from AMSU channels 4,5 and 6.

SW LW IR window test Is successful:
[ch(2558.224)-CH(900.562)] < 10 K

Compute spatial variability of 2390 cm-1 over 3x3

Predict skin temperature from 4 “window” channels (
918,965,1228 1236) ~ 0.2 K accuracy over ocean
(simulations)
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Regression Retrievals

- Generated coefficients using ECWMF
analysis fields as “truth”

- Coefficients based on July 20. Applied to
both July 20 and July 28

- Independent data is about 0.1 — 0.2 K larger




Regression prediction of ECWMF Tempetature
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Regression prediction of ECWMF moisture
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How sensitive Is the T
regression solution to clouds?

- Regression should be able to reduce the
Impact of partial clouds in AIRS fov because
of the high spectral resolution of AIRS.

- Each channel has a different sensitivity due to
clouds.

. Generated coefficients for all cases where
the predicted AIRS from AMSU difference
test is less than 2 K (~50%)
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