Preparing test data for the IRS Level 2 processor

SUMMARY REGIONAL SYNTHETIC RADIANCES

The Meteosat Third Generation (MTG) programme is
EUMETSAT follow up of the Meteosat Second Generation
(MSG), to guarantee continuity of access to space-
acquired meteorological data until at least the late 2030s.

It consists of three axes stabilised platforms, allowing
instruments to be pointed at the Earth for 100% of their
in-orbit time. The satellite series will comprise four
imaging (MTG-I) and two sounding satellites (MTG-S).
The Infra-Red Sounder (MTG-IRS) is based on an imaging
Fourier-interferometer with a hyperspectral resolution of

0.625 cm™ wave-number. It will deliver hyperspectral
infrared measurements over the Full Disk in the Long-

Wave InfraRed (LWIR), between 700 and 1210 cm™! ot e 15 41 5

(14.3—-8.3 um) and in the Mid-Wave InfraRed (MWIR),
between 1600 and 2175 cm™ (6.25—-4.6 um) with a half-
hour repeat cycle over Europe. The IRS spectra will _ fmewernen
enable the monitoring of atmospheric temperature, :
humidity, ozone vertical distributions and some other
atmospheric constituents such as SO,, CO, aerosol, as
well as the retrieval of surface parameters: sea-and land-
surface temperature and land surface emissivity.

There is a large heritage in hyperspectral infrared
missions from Polar orbits (e.g. AIRS, IASI, CrIS) with a
number a directly applicable experience to the e o
generation of IRS principal components and Level 2 ok _ el | |,

products. Some aspects specific to the geostationary | : Tads
(GEO) acquisition (e.g. viewing geometry from Nadir to ' |
qguasi limb sounding, very high temporal sampling, data
volume) and to this instrument (spectral resolution and
coverage coarser than IASI, high spatial resolution) need
to be studied to adapt legacy algorithms, develop new

ones where needed and exploit the opportunities that Possible evolution
the IRS sensing offers in complement to low-Earth orbit
missions. Test data are required more generally also to
verify and test the implementation of the prototype and
future operational processors. We present here early test
data development and results, involving high spatial
resolution geophysical state from regional numerical
models and simulated data with radiative transfer
models to evaluate the domain of applicability of

heritage algorithms and prepare for the testing and
verification of the IRS L2 prototype processor.
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radiance standard deviation vs satellite zenith angle

Sensitivity to satellite
Full day, hourly discs. In progress zenith angle

Radiative transfer calculation with more
realistic cloud model (use of microphysics and
optical properties in cloud profiles)

Use of topographic source exhibiting inland
waters

Ideally, comply with the foreseen operational
scanning mode of MTG-IRS: use
forecasts/analyses

for each LAC, time-spaced by 30 mn from
one another in the scanning sequence

= statistical intercomparison perfa
on the calculated radiance of the
profiles reconstructed from the
slanted views and the original ECMWF
vertical profiles.
standard deviation of the radiance
averaged on the full Earth’s disc
against the satellite zenith angle.
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Approximation of using vertical

profiles loses validity beyond ~65°
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