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Overview

BartonBendishtestsite,UK
Evaluationof MOD43productover BartonBendish

Temporalpro�les andconsistency: MOD43(2000-2002)

Validationof MOD43

Narrow-to-broadbandconversionandscaling-up
Groundmeasurements! HyMAP! MOD43

Land-cover basedscalingusingcanopy growth models
Sensitivity to missingsamples(cloudcover)andnoise
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MODIS Validation: CoreSites
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Barton Bendish,EastAnglia, UK
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Evaluating MOD43: Barton Bendish

Interannualconsistency of retrievals.

Testof MOD43 in a cloudyregion: lossof angular
samples! magnitudeinversions.

Barnsley, et al. 2002, CEOS/WGCV Workshop, Boston University, October 2002 – p. 5/32



MOD43: White-Sky SpectralAlbedo

 0

 0.05

 0.1

 0.15

 0.2

Jan Apr Jul Oct

470nm

 0

 0.05

 0.1

 0.15

 0.2

Jan Apr Jul Oct

555nm

 0

 0.05

 0.1

 0.15

 0.2

Jan Apr Jul Oct

648nm

 0

 0.1

 0.2

 0.3

 0.4

 0.5

 0.6

Jan Apr Jul Oct

858nm

 0

 0.1

 0.2

 0.3

 0.4

 0.5

 0.6

Jan Apr Jul Oct

1240nm

 0

 0.1

 0.2

 0.3

 0.4

 0.5

 0.6

Jan Apr Jul Oct

1640nm

 0

 0.1

 0.2

 0.3

 0.4

 0.5

 0.6

Jan Apr Jul Oct

2130nm

Blue= 2000
Green= 2001

Red= 2002

Barnsley, et al. 2002, CEOS/WGCV Workshop, Boston University, October 2002 – p. 6/32



MOD43: Black-Sky SpectralAlbedo
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MOD43: Magnitude Inversions!

 0

 0.05

 0.1

 0.15

 0.2

 0.25

 0.3

 0.35

 0.4

 0.45

 0.5

 0  0.05  0.1  0.15  0.2  0.25  0.3  0.35  0.4  0.45  0.5

V
ol

um
et

ric

Isotropic

Barnsley, et al. 2002, CEOS/WGCV Workshop, Boston University, October 2002 – p. 8/32



MOD43: Isotropic Kernel Weights
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MOD43: Volumetric Kernel Weights
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MOD43: GeometricKernel Weights
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Validation of MOD43

Narrow-to-broadbandconversionandscaling-up

Groundmeasurements(re�ectancespectra,albedo,LAI,
plantcanopy biometricmeasurements,: : : )
Airbornehyperspectralimagedata(HyMAP)

Ground! HyMAP! MOD43
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HyMAP: Hyperspectral ImageData

Imagesacquiredon17June2000.HyMAP: 126bands,� 30� VZA.
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HyMAP Spectra

Closematchto grounddata(ASD FieldSpecPro)for DOY 168.
Con�rms HyMAP atmosphericcorrection.
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Diur nal BroadbandAlbedo

Hourly broadbandalbedofrom HyMAP (overpassaroundnoon).
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Ground & HyMAP BroadbandAlbedo
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Comparisonwith MOD43
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Evaluation

Preliminarytestof narrow-to-broadbandconversion

HyMAP: wheat�eld albedoaround0.04lessthanwhole-scene
albedo

Closeto expecteddiscrepancy becauseof Lambertian
assumption

HyMAP spectralintegral of wheat�eld albedoaround0.02
below equivalentmeasured�eld albedoat solarnoon

HyMAP whole-scenealbedobroadlyconsistentwith overall
trendin MOD43

Morequantitative evaluationawaitingMOD43V004.
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Validation of MOD43

How canwe validatetheperformanceof MOD43 for many
pixelsandmany pointsin time?

Useplantgrowth modelsto simulatetemporalpro�les in
LAI ona percover-typebasis
Apply growth modeloutputsto �ne-scalelandcovermap
from TM/ETM+
Forwardmodeldirectionalre�ectancesusingcanopy
re�ectancemodel
InertusingAMBRALS
Spatialscalingof time-seriesinversions
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Temporal UpscalingMethod

Meteorological

Data (BADC)
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Plant Growth
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Temporal tr endsin LAI
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Spatial Up-ScalingMethod
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VGT NBAR: Barton Bendish(NIR)
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VGT NBAR: Thetford Forest(NIR)
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MOD43 & VGT BSAlbedo (NIR)
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MOD43 & VGT BSAlbedo (Red)
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UnderstandingSignalVariability

Simulatetemporalpro�les of wheatLAI usingplantgrowth
model(SUCROS2)
Predictdirectionalre�ectancesusingcanopy re�ectancemodel
(Kuusk)
InvertAMBRALS andproducesimulatedblack-sky albedo

Investigateeffectof missingsamples(cloudcover)andadditive
noise.
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Impact of Missing Samples
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Impact of 10%NoiseVariance
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Noiseand Missing Samples

Modelsandangularsamplingcapableof replicatingspectral
albedovariations
Sensitivity to 10%noisefor 75%cloudcovercanleadto up to

0.1errorin black-sky albedoin theNIR, and
0.015errorin black-sky albedoin thered.
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Conclusions

MOD43(magnitudeinversion)self-consistentyear-to-yearandbroadly
consistentwith equivalentSPOT-VGT (full inversions,30-daysliding
window)

Narrow-to-broadbandconversionof MOD43producessimilar resultsto
spectralintegrationof HyMAP data(caveats:differentyear, noBRDF)

Methodof upscalingvia plantgrowth modelsto validateMOD43seems
promising

Temporalpro®lesof MOD43/VGT spectralalbedogenerallyconsistent
with expectedtrends

SimulationstudysuggestsAMBRALS reasonablyrobustto lossof angular
samples,but sensitive to additive noise(particularlykernelweights)

Considerusingchangingfrom `blockmoving-window' approachin
inversionto >16-day'slidingwindow' method
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Impact of 20%NoiseVariance
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	Overview

