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1 Intr oduction

MeteosatSecondGeneration(MSG) is a new seriesof Europeangeostationarymeteorologicalsatellitesoper-
atedby EUMETSAT. TheMSG programmeconsistsof at leastthreesatelliteseachwith anexpectedlifetime
of seven years. MSG is a spinningsatelliteandcarriesa twelve channelimager, calledSEVIRI (Spinning
EnhancedVisibleandInfraredImager)with 11spectralchannelslocatedbetween0.6� m and14� m andahigh
resolutionvisiblechannel(HRV). Thecharacteristicsof SEVIRI arebriefly describedin thenext Section.

The SEVIRI spectralobservationsdistributed acrossthe solar and infrared part of the electro-magnetic
spectrumcombinedwith the 15 minutesrepeatcycle will provide the basisfor improved or new geophysi-
cal products,thatwill beusedfor applicationssuchasnumericalweatherpredictionandclimatemonitoring.
The retrieval of quantitative geophysicalparametersrequireshowever the absolutecalibrationof thespectral
channels,andthemonitoringof sensorbehaviour. An on-boardblackbodycalibrationmechanismwill ensure
thethermalchannelcalibrationwith anaccuracy betterthan1 K. No on-boarddevice will beavailablefor the
calibrationof SEVIRI solarchannels.Hence,thecalibrationof thesechannelswill have to rely on vicarious
calibrationmethods.Variousapproacheshave beenproposedfor the calibrationof the solarchannelof the
currentMeteosatradiometer. So far, noneof thesemethodshave beenusedon anoperationalbasis,although
thishasbeenprovento befeasiblefor thethermalchannels(Schmetz1989;Gubeetal. 1996).

The proposedvicariouscalibrationmethodrelies on radiative transfermodelling over bright desert,sea
andoptically thick cloud targets. This methodshouldprovide a calibrationaccuracy betterthan5% during
theentireMSG missionlifetime accountingfor theconstrainsof anoperationalenvironment. In this context,
the estimationof the calculatedradianceerror is a key factor that determinesthe calibrationaccuracy. The
radiative transfermodellingerrordueto calibrationtargetcharacterisationerrorsis firstly investigated.In order
to reducethe error of the simulatedtop-of-atmosphere(TAO) radianceover the selectedcalibrationtargets,
severalhundredimagesareprocessedfor thederivation of thecalibrationcoefficients. In addition,automatic
quality controlmechanismshave beendevelopedto verify theconsistency of theresults.Thesequality control
mechanismsprovide a robust calibrationschemethat canbe usedon an operationalbasisduring the entire
lifetime of theMSG mission,i.e., morethan12 years.The resultsachieved so far with thecurrentMeteosat
satellitehave shown thatanabsolutecalibrationcoefficient canbecomputedwithin anerrorbelow 10%over
seaanddeserttargets.

2 The seviri radiometer

SEVIRI is the main radiometeron-boardthe MSG spacecraft.The characteristicsof its spectralbandare
givenin Table1, wheretheactualpre-launchradiometricperformancearegivenfor theMSG-1satellite.Each
spectralchannelhasthreedetectors,exceptHRV with nine. The medium-term(long-term)drift of the solar
channelsshouldbe betteror equalto 0.1%(2%) of thedynamicrange.The normalisedspectralresponseof
thesolarchannelsarecharacterisedwith a meanrelative error of about1%. TheEast-WestandNorth-South
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samplingrateat the sub-satellitepoint is 3 � 3 km (1 � 1 km for HRV), andthe instantaneousfield of view is
about5km(2km for HRV).

Channel Spectral Dynamic Short-term Short-term SSR
Band ( � m) Range NoiseRequire. NoisePerform. std. dev.

HRV silicon response 0 – 460Wm ��� sr����� m �	� SNR
 4.3 SNR
 4.6 1.8%
VIS0.6 0.56– 0.71 0 – 533Wm ��� sr����� m �	� SNR
 10.1 SNR
 14.3 1.0%
VIS0.8 0.74– 0.88 0 – 357Wm ��� sr����� m �	� SNR
 7.3 SNR
 9.7 1.0%
NIR1.6 1.50– 1.78 0 – 75 Wm ��� sr��� � m �	� SNR
 3.0 SNR
 3.0 0.5%

Table1: SEVIRI solarchannelcharacteristics.TheSignalto NoiseRatio(SNR)is givenat1%of themaximum
dynamicrange.Thestandarddeviation(std.dev.) of theSensorSpectralResponse(SSR)characterisationerror
is givenin percent.

Theradiometricpre-processingof level 1.0data,i.e., thetransformationof raw datato level 1.5geo-located
data,will include the linearisationof the signal, equalisationof the detectoroutput of a samechanneland
finally pixel geo-locationto a referencegrid. An on-boardblack body calibrationmechanismcoupledwith
the simulationof the front opticscontribution shouldensurean absolutecalibrationaccuracy of the infrared
channelsbetterthan1K. SEVIRI datawill begeo-locatedwith anabsoluteaccuracy of 1 pixel andarootmean
squareerrorfrom imageto imagelessthan0.5pixel. Groundcontrolpointswill beusedto monitorthequality
of thegeo-locationprocess.Whenthe level 1.5 dataaregenerated,pixels from the three(nine)detectorsare
re-sampledto thereferencegrid, sothatit is notpossibleanymoreto associateafterwardsaspecificdetectorto
eachrectifiedpixel. TheproposedcalibrationapproachreliesonSEVIRI level 1.5data.

3 Review of pastmeteosatvisible band calibration approaches

Vicariousabsolutecalibrationmethodsrely on anindependentestimationof theradiancesobservedby thera-
diometer. For Meteosatfirst generation,threedifferenttechniqueshaveessentiallybeenusedfor theestimation
of theincomingradiancein thevisiblespectralregion: (i) instrumentcross-calibration,(ii) airbornecalibration
campaign,and(iii) radiative transfermodelling.

Thefirstmethodismeaningfulonly if atleastoneof thetwo instrumentshasanaccurateon-boardcalibration
device. It also requiresthat observationsfrom the two instrumentsare acquiredover the samearea(same
footprint), at the sametime, andwithin the samespectralrangeandviewing geometry. With exceptionfor
pointing device or multi-angularinstruments,suchconditionscanhardly be met betweengeostationaryand
polar orbiting satellites(e.g., Marshall et al. 1999). Suchmethodhashowever alreadybeenusedfor the
calibrationof the Meteosatsolarchannel(e.g., Cabotet al. 1994; Rossow et al. 1996). Both methodsare
basedon cross-calibrationwith bands1 and 2 of the NOAA/AVHRR instrument,which have no on-board
calibrationdevice. Observationsfrom enhancedradiometerswith on-boardcalibration(e.g., ATSR, MISR)
arenow available,but theseinstrumentswill not be availableduring the entireMSG mission. It is therefore
difficult to applythis approachon a regularbasisandfor a consistentsensordrift monitoring,althoughit may
berelevantfor validationpurposes.

Calibrationcampaignhasbeenthemainmethodadoptedby EUMETSAT for thecalibrationof theMeteosat
solarchannel(Kriebel andAmann1993).Theseauthorsderiveda calibrationcoefficient comparingMeteosat
observationswith datafrom a similar calibratedairborneradiometerover four differenttargets.Theestimated
calibrationerror is � 5%. This methodis however too expensive to beusedon a regularbasisfor monitoring
the sensordrift and it cannotbe envisagedas the primary SEVIRI operationalcalibrationmethod. It is an
interestingmethodfor thevalidationof anoperationalcalibrationmethod.

Koepke (1982)hasbeenthe first authorto proposethe useof calculatedtop-of-atmosphereradianceand
observed surfacebidirectionalreflectancesfor thecalibrationof theMeteosatinstrument.He took advantage
of differentsurfacereflectancesto derive independentcount/radiancerelations.It is anattractive methodwith
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anestimatederrorof ���� . This methodcanbeusedfor monitoringthesensorgaindrift over a long periodat
very low cost,asprovenby Moulin etal. (1996).Thesepreviousstudiesthusshowedthatcalculatedradiances
canbeusedto derive absolutecalibrationcoefficient ona regularbasiswith anaccuracy comparableto theone
from airbornecampaigns.

Our objective is to derive calibrationcoefficientsbasedon calculatedradiancewith anaccuracy betterthan
5% duringtheentireMSG mission.In orderto achieve this objective, two key factorsneedto beinvestigated:
the estimationof the calculatedradianceerror and the control of the calibrationconsistency. This control
requirestheprocessingof a largeamountof imagesandtheuseof targetswith spectrallydifferentproperties.
Theissueof targetcharacterisationaccuracy is addressedin thenext section.

4 Calibration targetcharacterisation

The spectralradiance������� impinging on the detectorsis determinedby a set of independentparameters����������� �"!$#�%
thatdefinetheobservationconditionsandasetof statevariables

�'& ()%
thatdescribetheproperties

of theobservedtargets.
�

representsthesunandviewing angles,
�

is thetime of observation,
�

is thelocation
of thetargetand

!$#
is thespectralband,i.e., thesensorspectralresponse.Thetime andanglesof observation

canbedeterminedaccurately, sothatonly theerrorson
�

and
!$#

areto beconsidered.In caseof homogeneous
targets,theerroron

�
, about0.5pixel, canbeneglectedsothatonly theerroron thesensorspectralresponse,

givenin Table1, shouldactuallybetakeninto account.It will however beneglectedin thepresentanalysis.

Eachvariable
�'&+*,%

(with -/.10 �323232��54 ) that characterisesthe target outgoingradianceis known with an
error 6 * . Theresultingradianceerror 7�� ( ���+� canbeestimatedassuggestedby ArriagaandSchmetz(1999)

78� ( ���+�9. :;;;< (=*8> ?A@@@@@ 7,�B���������7 &�* @@@@@
CD'EGFHJI 6 C*�K (1)

Thepartialderivative of theoutgoingradiance78�MLN7 &�* with respectto theparameter
&�*

representsthesensi-
tivity of thespectralradiance�����+� (for a specifiedsetof independentparameters

�������G���O�"!$#�%
) solelydueto

smallperturbationsin themodelparameter
&�*

, all otherparameters
&QP

remainingunperturbed.

Sincethevalueof calibrationcoefficientderivedoverspectrallydifferenttargettypesshouldbethesame,the
consistency of thecalibrationcoefficientscanthusbeverifiedby comparingthecoefficientsobtainedwith these
different target types. The valuesof 7�� * ����� will indeedbe affectedby independentsourcesof error. These
errorshavebeeninvestigatedoverseasurfaces,brightdesertsandhigh level opaqueclouds.Thecorresponding
TOA spectralradiances��� �����G���O� �AR & ( � arecomputedwith the6Smodel(Vermoteet al. 1997)over seaand
desertandtheMatrix OperatorMethod(MOM) radiative transfermodel(Liu andRuprecht1996)overclouds.

4.1 SeaSurface

The aerosoloptical thicknessandsurfacewind speedare the two main statevariablesthat govern the TOA
radianceover seasurfacesin theSEVIRI solarbands.Theoceancolour, total columnwatervapourandozone
contribute alsoto the observed radiances,but only to a lesserextend. The error canbe minimisedselecting
targetswith low wind speedandaerosolload,avoidingsunglint conditions.An areain theSouthAtlantic, near
15S S and25S W, hasbeenselectedfor the estimationof a typical radianceerror. The correspondingviewing
zenithangleis about30S , andsunzenithanglesat localnoonvariesfrom 10S in Winter to 30S in Summer. The
parametervaluesusedfor theerrorestimationaregivenin Table2.

The correspondingeffective radiance(seeEq. 2) of the four SEVIRI solarchannelsis given in Table3.
Outsidethesunglint region,mostof theerrorisdueto theerrorontheaerosolopticalthicknesscharacterisation,
whereasthewind speederrorsdominateswithin this region. Theerroron the total ozoneis maximumin the
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Parameter Unit Sea Desert Cloud
SunZenithAngle degree 30 30 0
Viewing ZenithAngle degree 30 40 0
Relative Azimuth degree 45 90 0
TotalOzone DU 320� 10 320� 10 —
TotalWaterVapour kgm T C 20� 5 20� 2.5 —
Wind Speed msT ? 3� 2 — —
AerosolType Maritime Desert —
AerosolOpticalThicknessat0.55� m 0.05� 0.0125 0.2� 0.05 —
CloudOpticalThickness — — 90 � 30

Table2: Valuesof the statevariablesandangularconfigurationsfor the error estimation
over thethreetargettypes.

VIS0.6 band,but doesnot exceed0.5%of the total signal. The maximumerror from the total columnwater
vapouroccursin theVIS0.8 band,althoughit doesnot exceed0.5%of thesimulatedradiance.For theHRV
andVIS0.6 bands,thetotal error is lower than5%, whereastheVIS0.8 bandis quitesensitive to theerroron
the aerosoloptical thickness.In theNIR1.6 band,the ratio betweentheeffective radianceandthe estimated
erroris similar to theSNR.Seatargetscannotthereforebeusedfor thecalibrationof thisband.

Target Value (Wm T C sr T ? � m T ? ) HRV VIS0.6 VIS0.8 NIR1.6
Sea Radiance 14.4 13.7 4.4 0.2

RadianceError 0.5 0.6 0.4 0.06
Relative Error (%) 3.5 4.4 9.1 30.0

Desert Radiance 111.5 136.3 110.8 29.0
RadianceError 6.3 7.9 6.9 1.8
Relative Error (%) 5.7 5.8 6.2 6.2

Cloud Radiance 459.3 525.2 362.5 14.3
RadianceError 27.8 29.9 15.8 U .1
Relative Error (%) 6.1 5.7 4.4 U .1

Table3: Typical calculatedradianceerror over the threetarget typesfor the SEVIRI
solarchannels.

4.2 Bright Desert

To estimatea typical radianceerror over bright desert,a sanddunesite locatedin Egypt (22.8S N, 26.8S E)
hasbeenselected.The SOILSPECmodel (Jacquemoudet al. 1992)hasbeeninvertedagainstthe surface
bidirectionalreflectancefactorderivedfrom POLDERobservations(BicheronandLeroy 2000).Theretrieved
modelparametershave beenspectrallyinterpolatedto theSEVIRI bands,forcing thealbedoto matcha bright
sandspectrum.Theerroronthesurfacebidirectionalpropertiesareassumedto be2.5%for thesinglescattering
albedoof thesandparticlesand10%for theLegendrepolynomialcoefficientsof thephasefunction.Thesame
errorhasbeenassumedfor thehot spotparameter. Thevalueof theotherparametersaregivenin Table2.

Resultsareshown in Figure1. For all bands,the error is in the rangeof 5 – 6 % of thesignal(Table3).
This error is dominatedby theerroron thesinglescatteringalbedoandby theerroron thesurfaceanisotropy.
Theerrorfrom theaerosolopticalthicknesshasanimpactlower than1%. Notethaterrordueto inappropriate
aerosoltype may introducean error larger than the error on the aerosoloptical thickness. This effect has
however notbeeninvestigatedin detail in thepresentstudy.
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Figure1: Outgoingradianceover the selecteddeserttarget for the specifiedstatevariables(thick line). The
estimatederror is shown with the dashedlines. The spectralresponseof the four SEVIRI solarchannelsis
indicatedwith thin solid lines.

4.3 High Level OpaqueCloud

Cloudcalibrationtarget typehasbeenselectedin orderto cover thefull dynamicrangeof theinstrument.As
canbeseenfrom Figure2, theeffectiveTOA radianceoverhightropicalcumulonimbuscloudsincreasesslowly
with theoptical thicknessandalmostsaturatesfor optical thicknessesabove 100. For thetime being,only the
impactof theuncertaintyon thecloudoptical thicknessis explored,assumingno error in thecharacterisation
of thecloudmicro-physicalproperties.

Themicro-physicalpropertiesof high tropicalcumulonimbuscloudscomposedof waterandice phasesare
taken from ISCCP(Rossow et al. 1991). Theeffective radiusof cloudandice particlesis fixedto 10� m and
25� m respectively. Cloudoptical thicknessesat 0.550� m have beensimulatedon thebasisof 50%of liquid
waterbetween1.5and10 km and50%of ice between5km and15km. Theissueconcerningtheidentification
of suchcloudis addressedin thenext section.

For thecurrenterrorestimation,a cloudlocatedat thesub-satellitepoint is simulatedwith anopticalthick-
nessof 90� 30. As canbeseenfrom Table3, thecorrespondingradiancesarecloseto themaximumdynamic
rangeof theSEVIRI channelsin thevisible andnear-infraredregion. Therespective erroris about5%,but for
theNIR1.6 bandwhoseradiancesaturatedandis thereforenot sensitive to any error in theoptical thickness.
This latterbandis however expectedto bevery sensitive to error in thedescriptionof thephaseandeffective
radiusof thecloudparticles.

5 Operational calibration method

In orderto reducethe uncertaintyon thecalibrationcoefficient estimationandcontrol the consistency of the
results,the SEVIRI solar channelcalibrationschemerelies on the processingof a large amountof images
duringaperiod V - ?'� - C�W of typically 10days.Theobjective is to detectinconsistentresults,if any, andto assign
anerroron theestimatedcalibrationcoefficients. It is intendedto derive thesecoefficientson a regularbasis.
To thisend,acalibrationalgorithmthatautomaticallyacquirestherequiredinputdataandanalysestheSEVIRI
datais currentlybeingdevelopedatEUMETSAT. Themainprocessingstepsof thisalgorithmaredescribedin
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Figure2: Effective TOA radiancein the four SEVIRI solarchannelsover tropical cumulonimbus cloudsasa
functionof theoptical thicknessat 0.55� m. Sunandviewing zenithanglesaresetto 0S . Thepressureat the
cloudtophigh is 140hPa.

thissection.

5.1 Target Identification

For eachanalysedimageduringtheperiod V - ?3� - CGW , a target identificationprocesstakesplaceover eachtarget
type. This identificationprocessrelies,amongother, on theoutputof theoperationalSEVIRI cloudanalysis
schemedevelopedat EUMETSAT (Lutz 1999). Thepurposeof this processingstepis to selecttargetswhose
actualpropertiesandobservation/illumination anglescorrespondto caseswherethecalculatedradianceerror
is minimum.

Seatargetsaredefinedby a large searchareain which a small window of XZY[�\X^] cloud free pixels is
searchedfor uniform andvery low digital countvalues.This testis usedto ensurea very low aerosoloptical
thickness.Whensucha window hasbeenidentified,theangularconfigurationis checked, rejectingsun-glint
cases.Thevaluesof thesurfacewind speedandthetotalcolumnwatervapourareextractednext from ECMWF
data. The window is disregardedwhenthe wind speedexceeds10msT ? . In caseseveral windows fulfil the
identificationconditionswithin thesearcharea,thedarkestoneis selected.Over desert,the targets,listed in
Cosnefroy et al. (1996),areflaggedas“identified” whenthey arecloud free. High level opaquecloudsare
searchedin the tropical region closeto the sub-satellitepoint on the basisof the cloud analysisresults. The
identificationmechanismsearchesfor pixelsclassifiedas100%cloudy, opaque,ice phase,with thetop higher
than150hPa. Sunandviewing zenithanglesabove 20S areavoided.

5.2 Pixel ValueExtraction

Oncea target hasbeenidentified, the digital count valuesareextractedfrom the correspondingimage. To
minimisetheeffectsof imagegeo-locationerrorsandto makesurethatall detectorsof abandcontributeto the
identifiedtarget, the X^]_�`XZY pixels surroundingthe target centreareextracted.Themeancountvalue ab � � �
andassociatederror 7cab � � � areestimatednext.
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5.3 RadiativeTransfer Modelling

The incomingandeffective radianceis calculatedover the identifiedtargetsfor the illumination andviewing
angles

�
at thetime

�
of observationandthesurfaceandatmosphericproperties

& (
of thetarget.Theeffective

radiance d�e is computedaccountingfor thenormalisedspectralresponsef����+� of eachSEVIRI solarspectral
band d�e�� �������� R & ( �9.hg # ��� �����G���O� �AR & ( �if����+�,j,�g # f������,j�� K

(2)

Theestimationof d��ek� ��������� R & ( � is however affectedby theerror 6 ( of
&l(

andtheerror 7'f����+� of thesensor
spectralresponse.Theerror 7 d�e�� �����G��� R & ( � of theeffective radiance d�e	� ����& ( � is thereforealsocalculated
asa function of the error 7�� ( ���+� calculatedwith Eq. 1 andthe error 78f������ on the sensorspectralresponse
characterisation.

5.4 Calibration and Quality Control

For eachSEVIRI band,acalibrationcoefficient m3e�� � � is estimatedfor every identifiedtargetsasm3e�� � �9. d�e	� �����G��� R & * �ab � � �ln bpo � � � K (3)

where
bqo � � � is thedigital countoffset.Thecorrespondingestimatederroris calculatedwith

7�m3ek� � �_.rm3e�� � � : ;;< @@@@@ 7sd�e��
�����G��� R &+* �d�e	� �����G��� R &�* � @@@@@

C_t @@@@@ 7 ab � � �ab � � �ln bqo � � � @@@@@
C t @@@@@ 7 b o � � �ab � � �_n bqo � � � @@@@@

C K
(4)

Theinversesquarederror ukY8� � �_.v08L	w 78m3e+� � �3w C is usedasaweightto calibrationcoefficient m3e	� � � .
Over a deserttarget, theconsistency of thedaylightcycle representationis first controlled(Govaertset al.

1998). This test exploits the non-lineardynamiccount variationsdue to changingillumination conditions.
Thesecountvalues,whencombinedwith thesimulatedradiances,shouldform astraightline. Theintersection
of this line with thenull radianceline shouldprovideanestimationof thespacecount

byxo
, thatcanbecompared

with theactualmeanvalueover thesameperiod
bzo

. Whentheretrievedvalue
bzxo

differs from theobserved
value

b o
morethanthequadraticsumof their respective errors,thecorrespondingtarget is disregardedfor the

estimationof thefinal calibrationcoefficient.

Thecoefficients m{ek� � � derivedoverasametargetduringtheperiod V - ?'� - C�W arenext combined.Extremeval-
uesof m3e�� � � arefirst rejectedanda weightedmeancalibrationcoefficient m'e is computedover eachcalibration
targetwith theremainingcoefficients. Thedispersionof thesemeancalibrationcoefficients m3e derivedover a
similartargettypeis analysed,rejectingextremevaluesof m3e . Themeanvalue � m'e3| }�~A� � m'e3| �s~O}�~ �	� � m3e{| �Q���O�Q���
is evaluatedovereachtargettype, i.e., sea,desertandcloud,usingthetargetswhichhavenotbeendisregarded
sofar in thecalibrationprocess.Assumingthat thedetectorresponseis linearandthat thecharacterisationof
thesensorspectralresponseis correct,thesethreecoefficientsshouldbesimilar within their respective errors
(Govaerts1999).Thefinal calibrationcoefficient is theweightedmeanvalueof all thevalid coefficients m3e�� � � .
6 First results

TheproposedmethodhasbeenevaluatedagainstMeteosat7 datafor aperiodrunningfrom 1 up to 10January
1999. Seatarget searchareasarelocatedin theSouthAtlantic, from 30S W up to 15S W, andfrom 5S S up to
15S S.Thedeserttarget locationis listedin Cosnefroy et al. (1996).Cloudtargetscorrespondingto high level
opaquecloudsaresearchwithin anarealimited to 35S N and35S Sand,30S W and30S E. Overseatargets,slots
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Figure3: Scatterplot of theobserved countminusthespacecountversusthe
simulatedeffective radiance.

23 to 30 have beenused(i.e., from 11:30UT to 15:00UT)while slots10 to 36 have beenusedover desert
targets.Cloudtarget identificationhasbeenrestrictedto slot24.

ECMWFdatahavebeenusedfor theestimationof thetotal columnwater. Totalozoneclimatedatais taken
from Total OzoneMappingSpectrometer(TOMS) instrumentobservations. Over sea,maritimeaerosolare
assumedwith a meanaerosoloptical thicknessof 0.05at 0.55� m. Desertaerosolis assumedover theSahara
region,with a meanopticalthicknessof 0.2at 0.55� m. Thecloudanalysishasbeenperformedwith theMSG
prototypecodeadaptedto theprocessingof Meteosatdata.Dueto thelackof informationon theactualoptical
thickness�3Y of theidentifiedcloudtargets,thevalue �3Y thatminimisesthefollowing merit function� �B�3Y5�9. :;;< =���� d�e	�B�3Y"��L m'e{| �Q���O�Q���B�3Y5�sn�� ab � � �sn bqo � � ���u Y � �G� � Y � � C (5)

hasbeenselected,whichoccursat �3Y�.v0'�N� .
40 targetshave beensuccessfullyidentifiedwithin the seasearchareas.The meancoefficient m{e3| }�~A��.� K�� �M��� K �N��� Wm T C srT ? /counthasbeenderived during thatperiod. Among the19 desertcalibrationtargets,

only fivehaveactuallybeenused.Theotheroneshavebeenrejectedasthey weretoocloudy, thedaylightfit test
failedor their meanvalue m3e too far from theoverall value m{e3| �s~O}�~ �	� . Theresultingcoefficient m3e3| �s~O}�~O���
is equalto 0.87� 0.012WmT C srT ? /count. Thesetwo first coefficients are in good agreement.Over the 81
identifiedcloudtargets,thecoefficient m{e3| �Q�,� �Q� = 1.03� 0.018WmT C srT ? /counthasbeenderived.Thisvalue
overestimatesby 18%thecoefficient derivedover seaanddeserttarget typesascanbeseenin Figure3. This
discrepancy mayresultfrom several factors.First, theradiative transfermodeldoesnot accountfor theactual
threedimensionalstructureof cumulonimbus clouds,that may translateinto an overestimationof the actual
radiance.Second,the sensorspectralresponseof Meteosatinstrumentvisible bandhasbeenmeasuredonly
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between0.5� m and0.9� m andextrapolatedoutsidethis interval. Theradiancepeakoccursaround0.5� m, so
that the valueof the effective radiancemay have beenoverestimated.Finally, the meanvaluesof the cloud
micro-physicalpropertiesshouldbere-evaluated.

7 Conclusions

Theproposedcalibrationmethodreliesextensively on radiative transfercomputationsover a seriesof targets
during a 10 day period. The quality control mechanismsallow to reducethe calibrationerror by rejecting
inconsistentresults.Theestimatedcalibrationaccuracy is closeto 5% for theMeteosat7 instrumentover sea
anddeserttarget types. The calibrationcoefficient derived over cloud target type seemsoverestimated.The
reasonsof thisdiscrepancy still needto befurtherinvestigated.

This methodwill be appliedon a regular basisto the calibrationof the solar channelsof SEVIRI and
will benefitfrom several improvements.For instance,theaerosoloptical thicknesscharacterisationcould be
improvedby usingproductsderivedfrom theMISR instrumentontheTerraplatform(Martonchik1997).Over
cloudtargets,it is expectedthattheresultof thesceneanalysiswill benefitfromtheenhancedspectralresolution
of SEVIRI andprovide thereforemorereliableresults.In particular, theexploitationof thedifferencebetween
theVIS0.8andNIR1.6bandswill helptheestimationof thecloudparticlesmeanradius.
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