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Climate and Land Surface
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Overview

# BartonBendishtestsite, UK
# Evaluationof MOD43 productover BartonBendish

o Temporalpro les andconsisteng. MOD43 (2000-2002)
# Validationof MODA43

» Narrow-to-broadband@ornversionandscaling-up

s Groundmeasurements HyMAP! MODA43
» Land-cworerbasedscalingusingcanoly growth models
# Sensitvity to missingsamplegcloudcover) andnoise
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MODIS Validation: Core Sites
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Barton Bendish,East Anglia, UK




Evaluating MODA43: Barton Bendish

Interannuaktonsistenyg of retrievals.

Testof MODA43in acloudyregion: lossof angular
samples magnitudanversions.
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MOD43: White-Sky Spectral Albedo
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MODA43: Black-Sky Spectral Albedo
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MOD43: Magnitude Inversions!
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MODA43: Isotropic Kernel Weights
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MOD43: Volumetric Kernel Weights
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MOD43:. Geometric Kernel Weights
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Validation of MOD43

Narrov-to-broadbanaonversionandscaling-up

Groundmeasurementse ectancespectraalbedo,LAl,
plantcanoy biometricmeasurements; : )

Airborne hyperspectraimagedata(HyMAP)
Ground HyMAP! MODA43
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HyMAP: Hyperspectral Image Data

Imagesacquiredon 17 June2000.HYyMARP: 126bands, 30 VZA.
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HyMAP Spectra

Closematchto grounddata(ASD FieldSpedPro)for DOY 168.
Con rms HYMAP atmosphericorrection.
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Diur nal BroadbandAlbedo

Hourly broadbanalbedofrom HyMAP (overpassaroundnoon).
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Ground & HyMAP BroadbandAlbedo




Comparisonwith MOD43
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Evaluation

Preliminarytestof narrav-to-broadbanaonversion

HyMAP: wheat eld albedoaround0.04lessthanwhole-scene
albedo

Closeto expecteddiscrepanyg becaus®f Lambertian
assumption

HyMAP spectraintegral of wheat eld albedoaround0.02
belov equvalentmeasuredeld albedoatsolarnoon

HyMAP whole-scenalbedobroadlyconsistentvith overall
trendin MODA43

More quantitatve evaluationawaiting MOD43 V004.
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Validation of MOD43

How canwe validatethe performancef MOD43 for mary
pixelsandmary pointsin time?

Useplantgrownth modelsto simulatetemporalpro les in
LAl onapercover-typebasis

Apply gronth modeloutputsto ne-scalelandcover map
from TM/ETM+

Forwardmodeldirectionalre ectanceausingcanoly
re ectancemodel

Inert usingAMBRALS
Spatialscalingof time-seriesnversions
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Temporal UpscalingMethod

isibili Atmospheric
Meteorological Visibility P

Data (BADC)
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Temporal trendsin LAI

LAl
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Spatial Up-ScalingMethod

LandsatfTM/ETM+
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VGT NBAR: Barton Bendish(NIR)
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VGT NBAR: Thetford Forest(NIR
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MOD43 & VGT BS Albedo (NIR)
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MOD43 & VGT BS Albedo (Red)
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Understanding Signal Variability

Simulatetemporalpro les of wheatLAl usingplantgrowth
model(SUCRDS2)

Predictdirectionalre ectancesusingcanojy re ectancemodel
(Kuusk)

Invert AMBRALS andproducesimulatedolack-sky albedo

Investicateeffect of missingsamplegcloudcover) andadditve
noise.
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Impact of Missing Samples

Spectral albedo

Spectral albedo
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MODIS: B2 (858nm)
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Impact of 10%NoiseVariance

Spectral albedo (10% noise)

Spectral albedo (10% noise)

0.14 -

MODIS: B1 (648nm)

0a2f

o1l
0.08
0.06 |
0.04

0.02 -

0 L

50% ‘cloud'

! ! ! ‘oL !

Feb Mar

0.12 .

Apr May Jun Jul Aug Sep

MODIS: B1 (648nm)

0.1r

0.08

0.06

0.04

0.02

75% 'cloud’

0 1
Feb Mar

Apr May Jun Jul

Spectral albedo (10% noise)

Spectral albedo (10% noise)

0.6

0.5

0.4

0.3

0.2

0.1

0

Feb Mar

0.6

0.5

0.4

0.3

0.2

0.1

0

Feb Mar

Barnsley, et al. 2002, CEOS/WGCYV Workshop, Boston University, October 2002 — p. 29/32

MODIS: B2 (858nm)

50% ‘cloud'

Apr

May Jun Jul Aug Sep

MODIS: B2 (858nm)

75% 'cloud’

Apr

May Jun Jul Aug Sep




Noiseand Missing Samples

Modelsandangularsamplingcapableof replicatingspectral
albedovariations

Sensitvity to 10%noisefor 75%cloudcover canleadto upto

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

MOD43 (magnitudanversion)self-consistenyearto-yearandbroadly
consistentvith equvalentSPO-VGT (full inversions 30-daysliding
window)

Narrow-to-broadbanadonversionof MOD43 producessimilar resultsto
spectraintegrationof HYMAP data(caveats.differentyear no BRDF)

Methodof upscalingvia plantgrowth modelsto validateMOD43 seems
promising
Temporalpro®lesof MOD43/VGT spectraklbedogenerallyconsistent
with expectedirends

SimulationstudysuggestfAMBRALS reasonablyobustto lossof angular
samplesbut sensitve to additve noise(particularlykernelweights)

Considerusingchangingrom "block moving-windon' approachn
Inversionto >16-day'sliding window' method
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Impact of 20%NoiseVariance
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