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Developedoy CNESh cooperationwith EUMETSATMe IASlinstrument  Five products are developedwithin the IASIFT project 1ASIOutgoingLongwaveRadiation,|ASICloud Detection, IASISkin

(Clerbauxet al., 2009! flies onboard the Europeanmeteorological Temperature]ASISeaSurfaceTemperatureandlASIAtmosphericTemperatureProfiles
satellites,Metop. Asidefrom measuringthe temperatureand humidity

of the atmosphere,lASI|also measuresmore than 33 atmospheric A ThelASIspectrallyresolvedOutgoingLongwaveRadiationproduct (IASIOLR) is a

componentswith high precision, and is also used to monitor the
climate The first IASI instrument (Infrared Atmospheric Sounding
Interferometer) was launched onboard the Metop-A polarorbiting

monthly (L3), 2°x2° global datasetof spectralOLRderivedfrom the clearskyIASI
satelliteradiancemeasurementsn the range645-2300cnt! at the 0.25cmt native
spectral samplingof the L1C spectra The algorithm for the conversionof the

satellitein 2006 followed by a secondandthird similarinstrumentson spectrato the OLRs detailedin Whitburnet al. (20203
Metop-BandMetop-Cat the endof 2012and2018 respectively

A ThelASICloudDetectionproduct (IASICLD is a cloud maskavailableat the IASI
pixellevel (L2) that wasdevelopedfor climateapplicationgourposes Thealgorithm
Is detailed in Whitburn et al. (2022°. It combinesan high sensitivityto cloud
detection, a very good consistencyover time and between the three |ASI Fig.2Example of IASkkinmap
iInstrumentsand simplicityin its parametrization

ThelASI¢ Fluxand Temperature(IASIFT)project aimsto provide new
benchmarksfor top-of-atmosphere radiative flux and temperature
observationsusing L ! { chli@rated radiances This project develops
Innovative algorithms and statisticaltools to generate global climate
data records of spectrallyresolvedoutgoing radiances,land and sea
surfacetemperatures andtemperaturesat selectedaltitudes

A 1ASISkinTemperatureproduct (SkT° is a monthly (L3), 1°x1° globaldatasetof skin

M eth 0 d S temperaturesoverlandderivedfrom the |ASIsatelliteradiancesdata Thedatawas
computed using artificial neural networks over a selectedset of |ASIradiance
channels,trained with ERA-skin temperature product Emissivityis also used as

IASIconsistsot a Fouriertransformspectrometer(FTSpssoclatedvith input in the neural network (Safieddineet al., 2020)”. Thismethod was appliedto

animaginginstrument It is designedto measurethe outgoingtop-of- the wholelAStime seriesto producea homogeneouskintemperaturedatarecord

atmosplhere radiation spectrum emitted by the. Earthetmosphere from Sept 2007 to the present (Fig2). Timeseriesand quicklooksplots of Tskin
systemin the thermal infrared spectral range, using nadir geometry anomaliegFig3) anomaliesare alsocomputed

Measurementsare performed from the Metop polar orbit, at an
altitude of ~817 km. The satellite is sgneynchronpuAswith a 98.7° A
Inclinationto the equator,andthe a I U S gQrouRdirgckia at about
09:30 local time in the morning (and 21:30 in the evening) The IASI
Level processinggeneratescalibratedatmosphericspectra(L1C)from

raw interferograms (Figl).

Fig.3Example of IASkkinAnomaly map

|ASISeaSurfaceTemperatureproduct (SSTF)is a monthly (L3), 1°x1° globaldataset
of skin temperaturesover the seaderived from the |ASIsatellite radiancesdata
(Fig4). The data was computed usingt f | ylew &nd simple atmospheric
corrections (Parracho et al., 2021)°. Timeseriesand quicklooks plots of SST
anomaliesare alsocomputed

< 300 ! , Ts

o0 A 1ASIAtmosphericTemperatureProfilesproduct (ATPY is a daily 1°x1° globaldataset

%ig of atmospherictemperatures derived from all IASIradiance observations The

% 220 temperaturesprofilesare givenon 11 static pressurelevelsfrom 750to 2 hPa The

%200 - €0, ) method usedto retrieve atmosphericcemperaturesfrom |ASiIradiancess detailed

5 50 300 1000 1200 1400 16100 18100 2000 2zloo 24loo 2600 In Bouillon et aI 20211, An Artificial Neural Network (ANN) was applled to Fig.4Example of IASI SST map

Wavenumber (cm'1)

Fig.lKv [/ A/ Su}e%Z E] *% SEpU ~]v E]JPZSv ¢ S uU% & SuE pv]seU v}CELPrCfceSASes(Z“'e\VSOIV (-:((d‘?}t‘? }In order to produce a homogeneousatmosphenc

The spectral windows to retrieved skin temperature (Ts, red), and temperature profile (T, blue) and the main temperaturerecord rom 20 8t0 present
molecular absorption features are indicated.

Avallable data and plots, viswww.lasI-ft.eu

IASI temperature trends 2007-2024
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Fig.6Zonal temperature trends for the period July 206vay 2024 computed
with the outputs of arartificial neural network ANN). A general warming of

. : . the troposphere, more important at the poles and #datitudes, is visible,
Fig.5A coldepisodehit Europe ifdanuary2023,originating from northern countries . % whereas the stratosphere is globally cooling.
and resulting in negative skin temperatu@sblueto white). v

Fig.9SST anomalies ausedto calculatethe Nifio 3.4 index, in Equatorial PaciBgion[5°S

Fig.7A significant heat wave affected several regions in China during May 2023, with Fig.8The entire year of 2023 has been exceptional in termgaof s 5°N,170W-120°W]. El Nino or Lalifa events are defined as the Nino 3.4 SSTs exceedittC
temperature records observed in towns like Shanghai. The red areas indicate skin surfacetemperature June 2023 in the North Atlantic Ocean for a period of six months or margtarting in May 2023 and definitively ending in April 2024, the
temperatures exceeding the reference skin temperature for May20082022) recorded the highest temperatures ever for the month of June. last EI Nifio event was one of the biggest episodes observed since the one-202615
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