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Background

• AIRS radiances are climate quality

• Key climate forcing, feedback and response
variables are imbedded in AIRS

• Generate monthly maps of nadir angle
adjusted AIRS radiances from our gridded
datasets  (single AIRS fov per 0.5 lon x 2.0
lat) for climate change detection and
attribution and model validation



Applications of Mapped Spectrally
Resolved Radiances

• Compare radiances
with simulated
radiances from model
analyses

• Compare different
years to see how the
outgoing infrared
radiances have
changed.

NCEP – ECMWF Above 500 mb
H20





Descending



Ozone Loss

Arctic trends scrutinized as chilly winter destroys ozone
Is climate change to blame for looming northern hole?
Quirin Schiermeier,  Nature,  5/5/05



Today’s Topics

• Demonstrate the accuracy of the angle
adjustment procedure and its importance

• Show comparisons with NCEP and
ECMWF analyses

• Show some IASI PCA results and discuss
importance of PCA for noise reduction



Accuracy
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Intercomparison between NCEP
and ECMWF analyses
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Which model is more accurate?
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Inter-annual Difference
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Summary

• Angle adjustment procedure is very accurate
• Need to angle adjust to provide robust global monthly

maps without aliasing effects due to viewing geometry.
• Hence, a climate quality hyperspectral radiance (HR)

dataset requires angle adjustment
• We will generate HR dataset from our daily gridded single

fov datasets
• Once validated and published, we would like to provide

code and coefficients for future full resolution reprocessing
@GSFC.



IASI  Update

Mitch Goldberg, Chris Barnet, Zhaohui
Cheng, Lihang Zhou, Walter Wolf, Tom

King, Murty Divakarla, and many more….



Comparison of AIRS and IASI   (IASI instrument developed by CNES)

NESDIS is now receiving IASI data in real time



Eigenvector Analysis for Noise Reduction

• Eigenvector analysis allows correlated
data to be represented by a relatively
small set of functions.

• 8461 channels can easily be
represented by a 100 unique
coefficients couples with 100 static
structure functions (100 x 8461)

• Benefits:  Noise filtering and data
compression.   Distribute and
archive 100 coefficients instead of
8461 channels  (lossy compression)
We can now use shortwave IR window
channels for applications (LW vs SW
cloud tests)

Independent assessment of noise from root mean
Square difference between measured and reconstructed noise.
The reconstructed radiances are noise filtered, therefore the rms
matches the instrument noise
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Summary
• Must use PCA to filter high noise IASI data.
• Reconstructed – original radiance will provide a

very accurate single fov noise estimate.


