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1 Intr oduction

MeteosatSecondGenerationfMSG) is a new seriesof Europeargeostationaryneteorologicakatellitesoper

atedby EUMETSAT. The MSG programmeconsistof at leastthreesatelliteseachwith an expectedifetime

of seven years. MSG is a spinningsatelliteand carriesa twelve channelimager called SEVIRI (Spinning
Enhanced/isible andinfraredimager)with 11 spectrakchanneldocatedbetweer0.6um and14,m andahigh
resolutionvisible channe(HRV). Thecharacteristicef SEVIRI arebriefly describedn the next Section.

The SEVIRI spectralobserations distributed acrossthe solar and infrared part of the electro-magnetic
spectrumcombinedwith the 15 minutesrepeatcycle will provide the basisfor improved or nev geophysi-
cal productsthatwill be usedfor applicationssuchasnumericalweatherpredictionandclimate monitoring.
Theretrieval of quantitatve geophysicaparametersequireshowvever the absolutecalibrationof the spectral
channelsandthe monitoringof sensobehaiour. An on-boardblackbody calibrationmechanisnwill ensure
thethermalchannelkalibrationwith anaccurag betterthan1 K. No on-boarddevice will be availablefor the
calibrationof SEVIRI solarchannels.Hence,the calibrationof thesechannelswill have to rely on vicarious
calibrationmethods. Variousapproachesave beenproposedor the calibrationof the solarchannelof the
currentMeteosatradiometer Sofar, noneof thesemethodshave beenusedon an operationabasis,although
this hasbeenprovento befeasiblefor thethermalchannel{Schmetz21989;Gubeetal. 1996).

The proposedvicarious calibration methodrelies on radiatve transfermodelling over bright desert,sea
and optically thick cloud tamgets. This methodshouldprovide a calibrationaccurag betterthan 5% during
the entireMSG missionlifetime accountingfor the constrainf an operationakrnvironment. In this context,
the estimationof the calculatedradianceerror is a key factorthat determineghe calibrationaccurag. The
radiatve transfermodellingerrordueto calibrationtargetcharacterisatiorrrorsis firstly investigatedIn order
to reducethe error of the simulatedtop-of-atmospher€ TAO) radianceover the selectedcalibrationtamets,
se/eral hundredimagesare processedor the derivation of the calibrationcoeficients. In addition,automatic
quality controlmechanisméave beendevelopedto verify the consisteng of the results.Thesequality control
mechanismgprovide a robust calibrationschemethat can be usedon an operationalbasisduring the entire
lifetime of the MSG mission,i.e,, morethan12 years. The resultsachieved so far with the currentMeteosat
satellitehave shavn thatan absolutecalibrationcoeficient canbe computedwithin anerrorbelov 10% over
seaanddesertargets.

2 The seviri radiometer

SEVIRI is the main radiometeron-boardthe MSG spacecraft. The characteristicof its spectralbandare
givenin Tablel, wherethe actualpre-launchradiometricperformanceregivenfor the MSG-1satellite.Each
spectralchannelhasthreedetectorsexceptHRV with nine. The medium-term(long-term)drift of the solar
channelsshouldbe betteror equalto 0.1% (2%) of the dynamicrange. The normalisedspectralresponsef

the solarchannelsare characteriseavith a meanrelatve error of about1%. The East-WWstand North-South
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samplingrate at the sub-satellitepointis 3x3 km (1x1 km for HRV), andthe instantaneoufield of view is
about5km (2km for HRV).

Channel Spectral Dynamic Short-term Short-term SSR
Band (um) Range NoiseRequire. | NoisePerform. | std. dev.
HRV siliconresponse 0—-460Wm—2sr tym~1! SNR> 4.3 SNR> 4.6 1.8%
VIS0.6 0.56— 0.71 | 0-533Wm~2sr Iym-! SNR>10.1 SNR>14.3 1.0%
VIS0.8 0.74- 0.88 | 0-357Wm~2sr1ym-! SNR> 7.3 SNR> 9.7 1.0%
NIR1.6 1.50- 1.78 | 0— 75Wm2sr tym~! SNR> 3.0 SNR> 3.0 0.5%

Tablel: SEVIRI solarchannekharacteristicsThe Signalto NoiseRatio(SNR)is givenat 1% of themaximum
dynamicrange.Thestandardleviation (std. dev.) of the SensoiSpectraResponséSSR)characterisatiorrror
is givenin percent.

Theradiometricpre-processingf level 1.0data,i.e., thetransformatiorof raw datato level 1.5geo-located
data, will includethe linearisationof the signal, equalisationof the detectoroutputof a samechanneland
finally pixel geo-locationto a referencegrid. An on-boardblack body calibrationmechanisntoupledwith
the simulationof the front optics contritution shouldensurean absolutecalibrationaccurag of the infrared
channeldetterthan1K. SEVIRI datawill begeo-locatedvith anabsoluteaccurag of 1 pixel andarootmean
squareerrorfrom imageto imagelessthan0.5 pixel. Groundcontrol pointswill beusedto monitorthe quality
of the geo-locationprocess.Whenthe level 1.5 dataaregeneratedpixels from the three(nine) detectorsare
re-sampledo thereferenceyrid, sothatit is not possibleanymoreto associat@fterwardsa specificdetectorto
eachrectifiedpixel. The proposedalibrationapproactrelieson SEVIRI level 1.5 data.

3 Review of past meteosatvisible band calibration approaches

Vicariousabsolutecalibrationmethodsrely on anindependengstimationof the radianceobsered by thera-
diometer For Meteosafirst generationthreedifferenttechnique$iave essentiallypeenusedfor theestimation
of theincomingradiancdn thevisible spectrakegion: (i) instrumentcross-calibration(ii) airbornecalibration
campaignand(iii) radiative transfermodelling.

Thefirstmethods meaningfubnly if atleastoneof thetwo instrumentdiasanaccuraten-boarcdcalibration
device. It alsorequiresthat obserationsfrom the two instrumentsare acquiredover the samearea(same
footprint), at the sametime, andwithin the samespectralrangeand viewing geometry With exceptionfor
pointing device or multi-angularinstruments suchconditionscan hardly be met betweengeostationaryand
polar orbiting satellites(e.g., Marshallet al. 1999). Suchmethodhashowever alreadybeenusedfor the
calibrationof the Meteosatsolar channel(e.g., Cabotet al. 1994; Rossw et al. 1996). Both methodsare
basedon cross-calibratiorwith bandsl and 2 of the NOAA/AVHRR instrument,which have no on-board
calibrationdevice. Obsenationsfrom enhancedadiometerswith on-boardcalibration(e.g., ATSR, MISR)
arenow available, but theseinstrumentswill not be available during the entire MSG mission. It is therefore
difficult to applythis approaclton a regular basisandfor a consistensensorrift monitoring,althoughit may
berelevantfor validationpurposes.

Calibrationcampaigrhasbeenthemainmethodadoptecoy EUMETSAT for thecalibrationof theMeteosat
solarchannel(Kriebel andAmann1993). Theseauthorsderived a calibrationcoeficient comparingMeteosat
obserationswith datafrom a similar calibratedairborneradiometerover four differenttargets. The estimated
calibrationerroris +5%. This methodis however too expensve to be usedon a regular basisfor monitoring
the sensordrift andit cannotbe ervisagedas the primary SEVIRI operationalcalibrationmethod. It is an
interestingmethodfor the validationof anoperationakalibrationmethod.

Koeple (1982) hasbeenthe first authorto proposethe useof calculatedtop-of-atmosphereadianceand
obsered surfacebidirectionalreflectancegor the calibrationof the Meteosatinstrument.He took advantage
of differentsurfacereflectanceso derive independentount/radianceelations.lt is anattractve methodwith
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anestimatecerrorof £6%. This methodcanbe usedfor monitoringthe sensoigaindrift over along periodat
very low cost,asprovenby Moulin etal. (1996). Theseprevious studieshusshavedthatcalculatedadiances
canbeusedto derive absolutecalibrationcoeficient on aregularbasiswith anaccurag comparabléo theone
from airbornecampaigns.

Our objectie is to derive calibrationcoeficientsbasedon calculatedradiancewith anaccurag betterthan
5% duringthe entireMSG mission.In orderto achieve this objective, two key factorsneedto beinvestigated:
the estimationof the calculatedradianceerror and the control of the calibrationconsisteng. This control
requiresthe processin@f alarge amountof imagesandthe useof targetswith spectrallydifferentproperties.
Theissueof targetcharacterisatioaccuray is addresseth the next section.

4 Calibration targetcharacterisation

The spectralradianceR () impinging on the detectorsis determinedby a set of independenparameters
{Q,t,z, A)} thatdefinetheobserationconditionsandasetof statevariables{ x p } thatdescribeheproperties
of theobseredtamets. (2 representghe sunandviewing anglest is thetime of obseration, z is thelocation
of thetargetand A, is the spectraband,i.e., the sensoispectraresponseThetime andanglesof obseration
canbedeterminedaccuratelysothatonly theerrorsonz andA , areto beconsideredin caseof homogeneous
tamgets,theerroron z, about0.5 pixel, canbe neglectedsothatonly the erroron the sensorspectralresponse,
givenin Tablel, shouldactuallybetakeninto account.t will however be neglectedin the presentinalysis.

Eachvariable{x,} (with p = 1,---, P) thatcharacterisethe taget outgoingradianceis knowvn with an
errore,. Theresultingradianceerrord Rp(\) canbeestimatedassuggestedhy ArriagaandSchmet21999)

P 2

SRp(N) = Y

p=1

§(R(N))
0Xp

€2. 1)
Xj#p

The partial deriative of the outgoingradianced R/dx,, with respecto the parametery, representshe sensi-
tivity of the spectrakradianceR()) (for a specifiedsetof independenparameter§(, ¢, z, A, }) solelydueto
smallperturbationsn the modelparameter,, all otherparameterg; remainingunperturbed.

Sincethevalueof calibrationcoeficientderived over spectrallydifferenttamgettypesshouldbethesamethe
consisteng of thecalibrationcoeficientscanthusbeverifiedby comparinghecoeficientsobtainedwith these
differenttarget types. The valuesof §R,(X) will indeedbe affectedby independensourcesof error These
errorshave beeninvestigatedver seasurfaces prightdesertsaandhigh level opaqueclouds. Thecorresponding
TOA spectraradiancesR (2, ¢, z, A; xp) arecomputedwith the 6S model(Vermoteetal. 1997)over seaand
deseriandthe Matrix OperatoMethod(MOM) radiative transfermodel(Liu andRuprechtL996)over clouds.

4.1 SeaSurface

The aerosoloptical thicknessand surfacewind speedare the two main statevariablesthat govern the TOA

radianceover seasurfacesin the SEVIRI solarbands.The oceancolour, total columnwatervapourandozone
contrilute alsoto the obsered radianceshbut only to a lesserextend. The error canbe minimisedselecting
targetswith low wind speedandaerosoload,avoiding sunglint conditions.An areain the SouthAtlantic, near
15°S and25°W, hasbeenselectedor the estimationof a typical radianceerror The correspondingiewing

zenithangleis about30°, andsunzenithanglesatlocal noonvariesfrom 10° in Winterto 30° in Summer The
parametewvaluesusedfor the errorestimationaregivenin Table2.

The correspondingeffective radiance(seeEq. 2) of the four SEVIRI solarchannelds givenin Table 3.
Outsidethesunglint region, mostof theerroris dueto theerrorontheaerosobpticalthicknessharacterisation,
whereaghe wind speederrorsdominateswithin this region. The error on the total ozoneis maximumin the

3
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Parameter Unit | Sea Desert Cloud
SunZenithAngle degree | 30 30 0
Viewing Zenith Angle degree | 30 40 0
Relative Azimuth degree | 45 90 0
Total Ozone DU 320+10 32+10 | —
Total WaterVapour kgm~2 | 2045 20425 | —
Wind Speed ms! | 342 — —
AerosolType Maritime Desert —
AerosolOptical Thicknessat0.55:m 0.05£0.0125| 0.2+0.05| —
Cloud Optical Thickness — — 90+30

Table2: Valuesof the statevariablesand angularconfigurationsfor the error estimation
overthethreetamgettypes.

VIS0.6 band,but doesnot exceed0.5% of the total signal. The maximumerrorfrom the total columnwater
vapouroccursin the VIS0.8 band,althoughit doesnot exceed0.5% of the simulatedradiance.For the HRV
andVIS0.6 bandsthetotal erroris lower than5%, whereaghe VIS0.8 bandis quite sensitve to the erroron
the aerosoloptical thickness.In the NIR1.6 band,the ratio betweenthe effective radianceandthe estimated
erroris similar to the SNR. Seatargetscannotthereforebe usedfor the calibrationof this band.

Target | Value(Wm 2sr tum~!) | 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 1115 | 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 <1
Relative Error (%) 6.1 5.7 4.4 <1

Table 3: Typical calculatedradianceerror over the threetamet typesfor the SEVIRI
solarchannels.

4.2 Bright Desert

To estimatea typical radianceerror over bright desert,a sanddunesite locatedin Egypt (22.8'N, 26.8E)
hasbeenselected. The SOILSPECmodel (Jacquemougckt al. 1992) hasbeeninverted againstthe surface
bidirectionalreflectancdactorderived from POLDERobsenations(BicheronandLeray 2000). Theretrieved
modelparametersiave beenspectrallyinterpolatedo the SEVIRI bands forcing the albedoto matcha bright
sandspectrum.Theerroronthesurfacebidirectionalpropertiesareassumedo be2.5%for thesinglescattering
albedoof the sandparticlesand10%for the Legendrepolynomialcoeficientsof the phaseunction. Thesame
errorhasbeenassumedor the hot spotparameterThevalueof the otherparameteraregivenin Table2.

Resultsareshavn in Figure 1. For all bandsthe erroris in the rangeof 5 — 6 % of the signal (Table 3).
This erroris dominatedoy the erroron the singlescatteringalbedoandby the error on the surfaceanisotrop.
Theerrorfrom theaerosolbpticalthicknesshasanimpactlower than1%. Notethaterrordueto inappropriate
aerosoltype may introducean error larger than the error on the aerosoloptical thickness. This effect has
however not beeninvestigatedn detailin the presenstudy
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Figure 1. Outgoingradianceover the selecteddeserttamget for the specifiedstatevariables(thick line). The
estimatederroris shavn with the dashedines. The spectralresponsef the four SEVIRI solarchannelds
indicatedwith thin solid lines.

4.3 High Level OpaqueCloud

Cloud calibrationtamget type hasbeenselectedn orderto cover thefull dynamicrangeof theinstrument.As
canbeseernfrom Figure2, theeffective TOA radianceover hightropicalcumulonimluscloudsincreaseslowly
with the optical thicknessandalmostsaturatesor opticalthicknessesbove 100. For thetime being,only the
impactof the uncertaintyon the cloud optical thicknesss explored,assumingno errorin the characterisation
of the cloudmicro-physicalproperties.

Themicro-physicapropertiesof high tropical cumulonimlus cloudscomposeaf waterandice phasesre
takenfrom ISCCP(Rosswv etal. 1991). The effective radiusof cloud andice particlesis fixedto 10um and
25um respectrely. Cloud opticalthicknessesit 0.55Qum have beensimulatedon the basisof 50% of liquid
waterbetweeril.5and10 km and50% of ice betweerbkm and15km. Theissueconcerningheidentification
of suchcloudis addresseth the next section.

For the currenterrorestimation a cloudlocatedat the sub-satellitgoointis simulatedwith anopticalthick-
nessof 90+30. As canbe seenfrom Table3, the correspondingadiancesare closeto the maximumdynamic
rangeof the SEVIRI channelsn thevisible andnearinfraredregion. Therespecite erroris about5%, but for
the NIR1.6 bandwhoseradiancesaturatecandis thereforenot sensitve to ary errorin the optical thickness.
This latter bandis however expectedto be very sensitve to errorin the descriptionof the phaseandeffective
radiusof thecloudparticles.

5 Operational calibration method

In orderto reducethe uncertaintyon the calibrationcoeficient estimationand control the consisteng of the
results,the SEVIRI solar channelcalibrationschemerelies on the processingof a large amountof images
duringaperiod[p1, p2] of typically 10 days.Theobjectve is to detectinconsistentesults,if ary, andto assign
anerroron the estimateccalibrationcoeficients. It is intendedto derive thesecoeficientson a regular basis.
To thisend,acalibrationalgorithmthatautomaticallyacquiregherequiredinput dataandanalyseshe SEVIRI
datais currentlybeingdevelopedat EUMETSAT. The mainprocessingtepsof this algorithmaredescribedn
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Figure2: Effective TOA radiancen thefour SEVIRI solarchannelsover tropical cumulonimlus cloudsasa
function of the optical thicknessat 0.55:m. Sunandviewing zenithanglesaresetto 0°. The pressureatthe
cloudtop highis 140hPa.

this section.

5.1 Targetldentification

For eachanalysedmageduringthe period [p1, p2], a tamgetidentificationprocessakesplaceover eachtamget
type. This identificationprocesgelies,amongother on the outputof the operationalSEVIRI cloud analysis
schemalevelopedat EUMETSAT (Lutz 1999). The purposeof this processingstepis to selecttamgetswhose
actualpropertiesand obsenration/illuminaton anglescorrespondo casesvherethe calculatedradianceerror
is minimum.

Seatamgetsare definedby a large searchareain which a smallwindow of N. x N; cloud free pixels is
searchedor uniform andvery low digital countvalues. This testis usedto ensurea very low aerosoloptical
thickness.Whensucha window hasbeenidentified,the angularconfigurationis checled, rejectingsun-glint
casesThevaluesof thesurfacewind speedandthetotal columnwatervapourareextractednext from ECMWF
data. The window is disregardedwhenthe wind speedexceedslOms . In caseseveral windows fulfil the
identificationconditionswithin the searcharea,the darlestoneis selected.Over desertthe tamgets,listed in
Cosnefry etal. (1996),are flaggedas“identified” whenthey arecloud free. High level opaquecloudsare
searchedn the tropical region closeto the sub-satellitepoint on the basisof the cloud analysisresults. The
identificationmechanisnsearche$or pixelsclassifiedas100%cloudy opaquejce phasewith thetop higher
than150hPa. Sunandviewing zenithanglesabove 20° areavoided.

5.2 Pixel Value Extraction

Oncea tamet hasbeenidentified, the digital count valuesare extractedfrom the correspondingmage. To
minimisethe effectsof imagegeo-locatiorerrorsandto make surethatall detectorof abandcontrituteto the
identifiedtamget, the N; x N, pixels surroundingthe target centreare extracted. The meancountvalue f{\(t)
andassociate@rror§ K (t) areestimatechext.
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5.3 Radiative Transfer Modelling

Theincomingandeffective radianceis calculatedover the identifiedtargetsfor the illumination andviewing
anglest? atthetime ¢ of obserationandthe surlaceandatmospheripropertiesy p of thetarget. Theeffective
radianceR is computedaccountingfor the normalisedspectralresponse (\) of eachSEVIRI solarspectral

band SRt 2, X xp) E(X) dA

D y Uy Ty A XP

Ry(Q,t,z;xp) = 2 : ()
The estimationof Rf(Q, t,z; xp) is however affectedby theerrore p of xp andtheerrordéé(A) of the sensor
spectralresponseTheerrord Ry (2, ¢, z; xp) of theeffective radianceR (S, x p) is thereforealsocalculated
asa function of the error  Rp(\) calculatedwith Eq. 1 andthe error §¢(A) on the sensorspectralresponse
characterisation.

5.4 Calibration and Quality Control

For eachSEVIRI band ,a calibrationcoeficientc(t) is estimatedor every identifiedtargetsas

_ Rf(Qa t,x; XP)
=T - Kot )

whereK(t) is thedigital countoffset. The correspondingstimatecerroris calculatedwith

2 2 2

SK(t) _ @

5Ef(Qata$;Xp) ‘
K(t) - Ko(1)

Rf(Qa t,CE, Xp)

‘ §Ko(t)
K(t) — Ko(t)

dep(t) = cr(2) J ‘

Theinversesquarecerrors.(t) = 1/|5cg(t)[? is usedasaweightto calibrationcoeficient c(t).

Over a deserttamget, the consisteng of the daylight cycle representatios first controlled(Govaertset al.
1998). This test exploits the non-lineardynamic countvariationsdue to changingillumination conditions.
Thesecountvalues whencombinedwith thesimulatedradiancesshouldform astraightline. Theintersection
of thisline with thenull radiancdine shouldprovide anestimatiorof thespace:ountfg, thatcanbecompared
with the actualmeanvalue over the sameperiod K. Whenthe retrieved valuefg differsfrom the obsered
value Ky morethanthe quadraticsumof their respectie errors,the correspondingametis disregardedior the
estimationof thefinal calibrationcoeficient.

Thecoeficientsc(t) derivedover asametargetduringthe period[py, po| arenext combined Extremeval-
uesof cs(t) arefirst rejectedanda weightedmeancalibrationcoeficient ¢ is computedover eachcalibration
targetwith the remainingcoeficients. The dispersionof thesemeancalibrationcoeficientse; dervedover a
similartargettypeis analysedrejectingextremevaluesof ¢;. Themearvalue(¢s,sg 4, ¢f,pESERT, Cf,CLOUD)
is evaluatedover eachtargettype, i.e,, seadeseriandcloud,usingthetamgetswhich have notbeendisregarded
sofarin the calibrationprocess Assumingthatthe detectoresponsas linearandthatthe characterisationf
the sensorspectralresponsés correct,thesethreecoeficientsshouldbe similar within their respectie errors
(Govaerts1999). Thefinal calibrationcoeficientis the weightedmeanvalueof all the valid coeficientscy(t).

6 First results

The proposednethodhasbeenevaluatedagainstMeteosat datafor a periodrunningfrom 1 upto 10 January
1999. Seatamget searchareasare locatedin the SouthAtlantic, from 30°W up to 15°W, andfrom 5°S up to
15°S. Thedeserttamgetlocationis listedin Cosnefry etal. (1996). Cloudtamgetscorrespondindo high level
opaquecloudsaresearchwithin anarealimited to 35°N and35°S and,30°W and30°E. Over seatamets,slots

7
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Figure3: Scattemlot of the obsered countminusthe spacecountversusthe
simulatedeffective radiance.

23 to 30 have beenused(i.e,, from 11:30UTto 15:00UT)while slots 10 to 36 have beenusedover desert
targets.Cloudtagetidentificationhasbeenrestrictedo slot 24.

ECMWF datahave beenusedfor the estimationof thetotal columnwater Total ozoneclimatedatais taken
from Total OzoneMapping Spectromete(TOMS) instrumentobsenrations. Over sea,maritime aerosolare
assumeadvith a meanaerosolopticalthicknessof 0.05at 0.55:m. Desertaerosolis assumeaver the Sahara
region, with ameanopticalthicknessof 0.2 at0.55:m. The cloud analysishasbeenperformedwith the MSG
prototypecodeadaptedo the processingf Meteosatlata.Dueto thelack of informationon the actualoptical
thicknessr, of theidentifiedcloudtamgets,thevaluer, thatminimisesthefollowing meritfunction

fo J 5 (éfm)/ef,cwwm) (&) - Ko<t>>> -

n K’C(ta Tc)

hasbeenselectedwhich occursat 7. = 120.

40 tagetshave beensuccessfullyidentified within the seasearchareas. The meancoeficient¢; spa =
0.86 + 0.042Wm—2sr~!/counthasbeenderived during that period. Amongthe 19 desertcalibrationtamgets,
only five have actuallybeenused.Theotheroneshave beerrejectedasthey weretoo cloudy thedaylightfit test
failed or their meanvaluec; too far from the overall valuec; prserr. Theresultingcoeficiente; ppserr
is equalto 0.8740.012Wn12sr-!/count. Thesetwo first coeficients arein good agreement.Over the 81
identifiedcloudtargets,thecoeficientc; crovp = 1.03+:0.018WnT12sr~!/counthasbeenderived. This value
overestimated®y 18%the coeficient derived over seaanddeserttarget typesascanbe seenin Figure3. This
discrepang mayresultfrom several factors.First, the radiatve transfermodeldoesnot accountfor the actual
threedimensionalstructureof cumulonimlus clouds,that may translateinto an overestimationof the actual
radiance.Secondthe sensorspectralresponsef Meteosatnstrumentvisible bandhasbeenmeasureanly

8
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betweerD.5um and0.9um andextrapolatedoutsidethis interval. Theradiancepeakoccursaround0.5:m, so
that the value of the effective radiancemay have beenoverestimated.Finally, the meanvaluesof the cloud
micro-physicalpropertieshouldbere-evaluated.

7 Conclusions

The proposectalibrationmethodreliesextensiely on radiative transfercomputationver a seriesof targets
during a 10 day period. The quality control mechanismsllow to reducethe calibrationerror by rejecting
inconsistentesults. The estimatedcalibrationaccurag is closeto 5% for the Meteosat7 instrumentover sea
anddeserttarget types. The calibrationcoeficient derved over cloud target type seemsoverestimated.The
reason®f this discrepang still needto befurtherinvestigated.

This methodwill be appliedon a regular basisto the calibration of the solar channelsof SEVIRI and
will benefitfrom severalimprovements.For instance the aerosoloptical thicknesscharacterisatiowould be
improved by usingproductsderivedfrom the MISR instrumenionthe Terraplatform(Martonchik1997). Over
cloudtamets,it is expectedhattheresultof thesceneanalysiswill benefittrom theenhancedpectratesolution
of SEVIRI andprovide thereforemorereliableresults.In particular the exploitation of the differencebetween
theVIS0.8andNIR1.6 bandswill helptheestimationof the cloud particlesmeanradius.
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