Processing of IASI heterogeneous scenes
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Motivations

Previous CMS and NOAA studies show that the percentage of uniform clear pixels at the TAST spatial scaleis very low, of about 5 %. The derivation of humidity and temperature profiles as well as vertical profiles or integrated

columns of atmospheric constituents:from partially, cloudy or more generally heterogeneous pixels is one of the mqi«i‘ challenges for the IAST mission. In general, heterogeneities may come from the cloud coverage or from the

variability of surface properties.

The IASI/MetOp mission offers for the'first time the ability to provide high'quality data to appropriately cope with this heterogeneity problem. An imager (IIS) integrated into the TASI sounder allows to co-register its pixels or

FOV (Field Of Regard) with a high level of accuracy with respect to thethigh-spatial resolution data (1km) of the AVHRR imager onboard MetOp. So the analysis of AVHRR radiances allows the identification and the characterization

(at the IAST sub-FOV scale) of clouds and surface heterogeneities which contribute to the TAST 1c product distributed by EUMFT AT. This analysis allows:

the spectral post-calibration of the IASI measurements.in the case of heteregeneous scenes: Indeed, the off-axis interferome: roduces a residual spectral calibration error for heterogeneous pixels. A correction of this

calibration error can be performed using information about the proportion and repartition of various cloud types inside a given TAST Fov:

the optimal exploitation of the IAST.measurements for heterogeneous scehes usingthe infornu:'r\'én provided by AVHRR at the sub-|
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represents a unique opportunity to make decisive progress in the analysis and
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The availability of this high quality d';'hdwl'l'hich can be used at best by a proper. synergy betweéhheIASI and AVHRR spectral and spatial il
;f{' I Using these data in combination.
-

processing of cloud and surface heterogencities in infrared sounding. The goal of this work is'to I'?nﬁl'lamqm and validate the methods and tools
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Implemented algorithm ™ e k
The implemented algorithm consists in processing the measurements at level 1c, in order to produce spectra corrected from thVHBRimaging te erogénq’,fy and corresponding to radiatively homogeneous and
geophysically well characterized components. For this purpose, the spectral measurements have to be split into homogeneous'spectra by tsing the weights of the di homogeneous components available in the TAST Lic products.
It is supposed that the different components are homogeneous on the whole scene (Field Of R:,gard or FOR of 50 x 50 km?) consisting of 4 pixels (Field Of View or. FOV of 12 km diameter).
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CEophvSIealSelStion Step 1: AVHRR radiance analysis within IAST pixels provide homogeneous compared fo the measured spectrum ; NEdTo\(SN) is
geophysical information clusters within the scene expressed in K at 280K. Y

it . Step 2 : Geophysical analysis and merging of these radiance P - L - - .
‘Decom{mmon > Husters pre:v\l/de oo e DT cgomponenfs of the © quality of the homogeneous componert spectrum:
R S - scene (eg, : sea, lands, low clouds, Cirrus). The geophysical comparison of the spatially average radiance of the
{emogeneous(speciiim classification algorithm includes the MAIA cloud classification . derived components for the AVHRR 4 and 5 channels.
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- . selection module allows fo merge classes according fo their n
Rostcalibration f characteristics, in order to gge'r at most 4 hogmogeneous for each AVHRR channel. by . '\‘1 ;

components in the scene; i
® the theoretical compu:
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Calibrated homogeneous spectrum s
& geophysical Information N Step 3 : An inversion scheme (decomposition algorithm)
i P is applied to retrieved one or several homogeneous
Radiative component spectrum from the 4 pixel measurements
Transfert amplification factor
algorithm as
measurement.
criterium.

Step 4 : A post calibration is applied on the
measured and decomposed spectra fo be
usable for level 2/3/4 applications; the post-
calibration function allows the correction of
the spectral calibration error linked to
heterogeneity.

Validation on TASI measured data Statistic study

Statistical study on the processing of 10 successive orbits acquired in normal
operational mode from January 15th of 2007 starting at 16:27 UTC (7615 lines of
IASI have been analysed).

NEdT : Mean, K 131

NEdT : Standard deviation, K 14.363
Number of components 424626
Number of scenes 201663

Overall analysis on 10 orbites:

K.
5, is ~1.25K for the

® average absolute value of NEdT computed by comparison with the average radiances in AVHRR cha
“clear over sea" component.

NEdT : Mean, K

NEdT : Standard deviation, K
Number of components
Number of scenes

Projection of the cloud type of classes of each pixel determined by MAIA (black &
purple = clear / middle & clear dark blue colours = low clouds, green colours = middle
& high clouds of type “cumuliform clouds” or “stratiform clouds”, yellow, orange &
red colours = “cirrus clouds”, “fractal clouds” & “non-classified clouds") Analysis on 10 orbits without "non-classified clouds" component :

® The "non-classified clouds" component represents about 38 % of the components for the studied orbits, but exists in 80 % of the
scenes. Above table presents the average values and standard deviations of the NEdTgy on the 10 selected orbits excluding scenes
containing the “non-classified clouds” component. The result is largely improved regarding the analysis of the whole set of 10
selected orbits: the average in NEdTy goes from 1.3 to 0.6 K and the standard deviation reduces from about 14 to 3.4 K.

Case study: cloud over sea

Overview of the AVHRR radiance clusters of
the FOR « LN 555 SN 4 » - date=2747.638818

Results of the decomposition process in ferms of the nature of the retfrieved components (CompoType),
weights of the components in each pixel (WgtPNx), noise amplification factor (NoiseAmpli) and AVHRR quality
criteria (NEAT ,,, .4 and NEdT .5 respectively for channels 4 and 5) and IASI retrieved spectra associated
to the 3 homogeneous components (surface temperature for the 2 “clear over sea” components are computed

Corresponding Meteosat visible image by MATA from the AVHRR radiance analysis)

Completely clear Clear (90 %) FOV
FOV over sea over sea and land

10 orbits 3% 6.50 %
65°N-65°S 3.70 % 8%

Study about the percentage of “clear sky” measurements on 10 orbites, to be compared
to the percentage of scenes containing a fraction of clear sky over sea, 26%.
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