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PC compression news
• Upcoming changes to the PC compressed 

IASI L1C data

• Ongoing studies

• MTG IRS L1 PC dissemination
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Outline

• Upcoming changes to the PC compressed IASI L1C data (Nov/Dec 2021)

 New PC basis, v2.01 to replace v1.04 operational since 22/02/2011

 Introduction of the hybrid approach (5 additional local basis vectors for 
each granule)

• Ongoing studies

 Use of reconstructed radiances for AC/AQ applications (ULB/LATMOS 
and SPASCIA/UNIBAS)

 Use of reconstructed radiances for assimilation (ECMWF)

• MTG IRS L1 PC dissemination

 IRS scanning sequence

MTG-IRS L1 PC dissemination
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IASI PC Basis v2.01

• Full matrix noise normalisation

• Optional filtering of instrument artefacts not common to all satellites, pixels and CCDs

• Subspace (instead of affine subspace) – not centered around mean spectrum

• 153 million base spectra: 74 days of reprocessed IASI-A (2008-2019) 48 days of IASI-B (2013-2019)

• Adding directions from further events: Calbuco, Raikoke, Australian fires

B1 
[90]

B2 
[120]

B3 
[90]

Base common 55 72 46

Base artefacts 15 28 24

Outliers from v1.04 3 8 8

Russian fires 3 2 2

Calbuco+Raikoke 4 6 3

January2020 2 2 1

Spare 8 2 6

original
rc v1.04
rc v2.01

Despite being created very differently, the 
resulting radiances reconstructed from the 
two PC Bases are very similar 
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Outliers 1.04 Russian fires Calbuco/Raikoke

Australian fires Spare
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The hybrid approach

 5 additional local PC scores based on the leading eigenvectors of the residual in each local granule  

What?

Why?

 To capture spectral features orthogonal to the subspace spanned by the global PC basis, which might originate 
from rare situations not fully captured by the global PC basis.

 To accommodate for atmospheric trends which can otherwise translate into trends in the reconstruction residuals 

[decrease of CFC-12] 

[increase of SF6]

Mean reconstruction residual

Limitations?

 A single outlier in a granule can not be distinguished from 
noise. We could modify the approach to use only 4 local 
eigenvectors and an additional PC basis vector based on 
the pixel with the highest remaining residual. 
[Transparent to users] [Global + Local + Superlocal] 
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Use of reconstructed radiances for AC/AQ applications

1. Apply existing retrieval algorithms to reconstructed radiances as well as original radiances 

and compare the performances against independent reference data. 

2. Catalogue of rare but “important” spectral signatures. This might feed into the spare vectors 

of PC basis v2.01

3. They also looked at the hybrid approach: “ 

• Overall, the PCA, in most cases, does an excellent job in 
reconstructing the IASI spectra for exceptional events. 

• However, residuals for these events regularly exceed by a large 
margin the IASI noise.

• The hybrid approach largely improves the reconstruction when 
the anomalies occur in several spectra (in a plume/ larger area)

• The hybrid approach does not help for isolated anomalies 

Noise normalised residual after hybrid approach for a single outlier

“
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Use of reconstructed radiances for assimilation

Assimilation experiments in a depleted observing 

system show that the reconstructed IASI radiances 

have a positive impact similar to the original IASI 

radiances

 To be repeated in a full observing system

 Test an “on-the-fly” update of the PC basis (from 

v1.04 to v2.01)

See the ITSC-23 poster for more information

 No need to retune the assimilation when 

replacing original radiances with reconstructed 

radiances. (Only the part of the noise which is 

orthogonal to the directions of atmospheric 

information is removed)
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IRS scanning sequence and dissemination

 The Earth disk is split in 4 Local Area Coverage (LAC) zones, each of them covered in 15 min 

by a succession of “steps and stares” called dwells

 LAC4 (northern mid-latitudes) will be covered every 30 minutes

 LAC1, 2, 3 will be alternatively viewed in-between

LAC4

LAC3

LAC2

LAC1

LAC4

LAC3

LAC2

LAC1

Each dwell consists of 160x160 

pixels yielding a high spatial 

sampling
time

SpectrumInterferogram

L1  PCs

wavenumber

L0

Single 
spatial 
sample

There are 12 LAC1, 12 
LAC2, 24 LAC3 and 48 LAC4 
per day
Size of a LAC is ~ 1.1G

Dissemination of the PCs

Hybrid PC approach

150 global and 5 local

PC scores in each band
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Conclusion

• www.eumetsat.int/changes-pc-compressed-iasi-l1c-data

 IASI PC Basis v2.01

 Hybrid PC compressed test data

 Description of the planned changes

Hybrid PC approach will be used for dissemination of IRS L1 radiances

Hybrid PC approach to be introduced for PC compressed IASI L1C data

 Possibility to gain more experience for both EUMETSAT and Users

Coordination of possible refinements of the hybrid approach to better handle 

isolated outliers could be useful

http://www.eumetsat.int/changes-pc-compressed-iasi-l1c-data

