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GERB=GeostationaryEarthRadiationBudget

•BroadbandradiometertobelaunchedontheMSG-1,2,3satellites,

•2channels:TOT(0.32µm<λ<100µm)andSW(0.32µm<λ<

4µm),

•GroundsegmentinUK(RAL)andBelgium(RMIB)toconverttheinstrument
dataintoradiativefluxesattopofatmosphere:

->reflectedsolarflux,

->emittedthermalflux

•MaininterestforGERB:accurateERBmeasurementathightemporalsam-
plingrate
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RMIB-GERBGroundSegmentOverview

Output:solarandthermalradiativefluxesattopoftheatmosphere,

Input:datafromGERBandSEVIRI(bothonMSG),

Processing:datafusionfrom2(very)complementaryinstruments:

InstrumentAdvantagesDrawbacks

GERB-radiometricaccuracy-coarsespatialresolution
(broadband-broadbandfilters-only2channels
radiometer)(=>extendedλrange).
SEVIRI-multispectral(12channels)-narrow-bandfilters

(meteorological(=>scenespectralsignature)-limitedradiometricaccuracy
imager)-finespatialresolutionforthesolarchannels
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InstrumentsMainCharacteristics

characteristicsGERBSEVIRI

spatialresolution(atnadir)48km3km
temporalsampling15’15’

radiometricaccuracy(solar)1%5%
radiometricaccuracy(thermal)0.5%1%

#channels212
channeltypebroadbandnarrowband

Samefieldofview(Atlantic,Africa,Europe).
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GERBSEVIRI

Angular modellings

Spectral modellings 

(+scene identification)

Spatial modellings
(resolution enhancement)

unfiltered radiances L

Fluxes F Fluxes F
at GERB spatial resolution

filtered radiances

at high spatial resolution
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Instrumentdataunfiltering

L
f

=

∫
L(λ)φ(λ)dλ→L=

∫
L(λ)dλ

Method:

Exploitationofspectralinformation(spectralsignature)fromthe12SEVIRI
channels.
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GERB-2 Averaged SR curves

GERB Total
SEVIRI 0.6
SEVIRI 0.8
SEVIRI 1.6
SEVIRI 3.9
SEVIRI 6.2
SEVIRI 7.3
SEVIRI 8.7
SEVIRI 9.7

SEVIRI 10.8
SEVIRI 12.0
SEVIRI 13.4
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Radiance-to-fluxconversion

L(θ,φ)→F=∫
2πL(θ,φ)cosθdΩ

Method:UseofAngularDependencyModels(ADMs)

R(θ,φ)=
π

F
L(θφ)

•Solarradiation:CERES-TRMMmodelsR(θ,φ)forabout200different
scenes.Modelselectionneedsceneidentification(seeafter),

•Thermalradiation:modelsR(θ)takingintoaccountspectralinformation
fromSEVIRIandparameterizedusingRTM(SBDART,STREAMER,MOD-
TRAN4).
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ShortwaveADMselection-SceneIdentification

•SurfaceIdentification:mapsofIGBPgeotypefromtheGlobal1kmdata
setproject.

•Cloudidentification:fromSEVIRIL0.6µ,L0.8µ,L1.6µ,theassociated
clearskyvalues(seeposterofAlessandroIpe),L12µandradiativetransfer
computations:

->cloudfractionintheradiometerfootprint,

->cloudopticaldepthτ,

->cloudphase(water/ice).

SufficientfortheCERES-TRMMADMsselection.
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SpatialResolutionEnhancement

Problem:GERBfootprint(50*50km)issufficientforclimatologicalstudies
butinterestforfluxesatfinerspatialresolutionfor“Meteorology”,forexample
forcomparisonwithNWPfluxes(presentationofCédricBertrand),

Method:

•Estimateofhighspatialresolution(10*10km)fluxesfromtheSEVIRIinstru-
mentalone(NB-2-BBandangularconversion),

•“Renormalization”oftheseestimateusingthelow-resolutionGERBfluxes
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Conclusions

•ThefirstGERBdatawillbeavailablesoon(MSGlaunchAugust2002),

•SynergeticuseofSEVIRIfortheGERBdataprocessing(unfiltering,radiance-
to-fluxandresolutionenhancement).

Webresources:

http://www.ssd.rl.ac.uk/gerb/

http://gerb.oma.be/(documentation)

ftp://gerb.oma.be/(data)
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