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OutlineOutline
►►Framework and MotivationFramework and Motivation

►►The Valencia The Valencia Anchor Station Anchor Station (Spain) (Spain) 

►►GERB/CERES Ground Validation Campaigns at GERB/CERES Ground Validation Campaigns at 
the Valencia the Valencia Anchor StationAnchor Station

►►A highA high--quality dataset of landquality dataset of land--surface and surface and 
atmospheric measurements for the atmospheric measurements for the 
comparison/crosscomparison/cross--calibration of data from calibration of data from 
large scale optical Earth Observation large scale optical Earth Observation 
sensors in Spacesensors in Space

►►Conclusions. Forthcoming WorkConclusions. Forthcoming Work
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FrameworkFramework
MSGMSG--RAORAO
••GIST Proposal for Calibration/Validation of SEVIRI and GERB GIST Proposal for Calibration/Validation of SEVIRI and GERB 
••GIST Plan for Scientific Exploitation of SEVIRI / GERB Data GIST Plan for Scientific Exploitation of SEVIRI / GERB Data 

Regional Regional GovernmentGovernment & & UniversityUniversity ofof Valencia Valencia 
VALENCIA ANCHOR STATION A VALENCIA ANCHOR STATION A ReferenceReference MeteorologicalMeteorological
StationStation forfor Remote Remote SensingSensing Data and Data and ProductsProducts

Spanish Spanish ProgrammeProgramme on Space Researchon Space Research

SCALESSCALES ((SSEVIRI & GERB EVIRI & GERB CCal/Val al/Val AArea for rea for LLargearge--scale scale 
Field Field EExperimentxperimentSS))



Remote Sensing Remote Sensing UnitUnit
ClimatologyClimatology fromfrom SatellitesSatellites GroupGroup



Remote Sensing Remote Sensing ResearchResearch UnitUnit
ClimatologyClimatology fromfrom SatellitesSatellites GroupGroup

HighHigh ResolutionResolution MERIS MERIS ImageImage

300 m300 m

MostMost suitablesuitable area in Europearea in Europe

forfor validationvalidation ofof lowlow--resolutionresolution
sensorssensors

23 23 MarchMarch 20022002

The VALENCIA Anchor Station SiteThe VALENCIA Anchor Station Site



coSMOScoSMOS
ccampaignampaign forfor validatingvalidating thethe

ooperationperation of of SMOSSMOS
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HydrologicalHydrological Planning Planning 
OfficeOffice

Digital Digital TerrainTerrain ModelModel
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VALENCIAVALENCIA ANCHOR STATIONANCHOR STATION
(39º34’15’’N, 1º17’18’’W, 813 m)
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ClassifiedClassified LANDSAT LANDSAT imageimage (5th (5th JulyJuly 2003): 11 2003): 11 categoriescategories forfor thethe
Valencia Valencia Anchor Anchor StationStation areaarea (50 x 50 km(50 x 50 km22))
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G. L. Smith et al. (GIST 20)
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MobileMobile stationsstations
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JuneJune 20032003

FebruaryFebruary 20042004
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VASVAS

Regional Regional GovernmentGovernment
AirAir QualityQuality NetworkNetwork
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•• AlbedoAlbedo

•• EmissivityEmissivity

•• NDVINDVI

•• SurfaceSurface TemperatureTemperature

((dayday, night), night)

•• ThermalThermal InertiaInertia

•• MonthlyMonthly valuesvalues
••AVHRRAVHRR

••SPOTSPOT--VEGETATIONVEGETATION

Retrospective Study of Surface ParametersRetrospective Study of Surface Parameters

RGB 3:2:1RGB 3:2:1 AVHRR 15 AVHRR 15 September September 20002000
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GERB GERB GroundGround ValidationValidation CampaignsCampaigns atat
VALENCIA VALENCIA ANCHOR STATIONANCHOR STATION

1414--30 30 JuneJune 2003 & 92003 & 9--12 12 FebruaryFebruary 20042004
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VALENCIA VALENCIA ANCHOR STATIONANCHOR STATION

MobileMobile StationStation 1 1 
(MATORRAL)(MATORRAL)

MobileMobile StationStation 2 2 
(VINEYARD)(VINEYARD)

RADIOSOUNDINGSRADIOSOUNDINGS

GPSGPS

1 1 kmkm

LocalizationLocalization ofof thethe measurementsmeasurements ((JuneJune 2003 2003 campaigncampaign))LocalizationLocalization ofof thethe measurementsmeasurements ((FebruaryFebruary 2004 2004 campaigncampaign))

LIDARLIDAR

AIRAIR--QUALITY STATIONQUALITY STATION
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JunJun--19th Elevation Scan 119th Elevation Scan 1

LIDAR LIDAR fromfrom PolytechnichPolytechnich UnivUniv
ofof CataloniaCatalonia, , SpainSpain

JunJun--19th 1519th 15--deg Zenith Inversion 1deg Zenith Inversion 1



Unidad de InvestigaciUnidad de Investigacióón de Teledeteccin de Teledeteccióónn
Grupo de ClimatologGrupo de Climatologíía Desde Sata Desde Satééliteslites

SunSun--photometerphotometer Data Data AnalysisAnalysis: Total : Total OpticalOptical ThicknessThickness



Unidad de InvestigaciUnidad de Investigacióón de Teledeteccin de Teledeteccióónn
Grupo de ClimatologGrupo de Climatologíía Desde Sata Desde Satééliteslites

Data Data AnalysisAnalysis: Aerosol : Aerosol OpticalOptical ThicknessThickness
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RadiosoundingRadiosounding ascentsascents fromfrom SpanishSpanish MetMet InstituteInstitute,,

exactlyexactly onon spot spot atat CERES CERES overpassingoverpassing timestimes
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Continuous Continuous PrecipitablePrecipitable Water Content Water Content 
Measurements (IEEC)Measurements (IEEC)

ComparisonComparison betweenbetween PWC and PWC and radiosondingsradiosondings

•• Choke Ring antenna Choke Ring antenna 
at the top of the roofat the top of the roof
••Antenna, tripod and Antenna, tripod and 
lowlow--losses cablelosses cable.
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BANDA TOTAL BANDA SOLAR 

Imagen GERB 21. 06. 2003 (11:04h UTC) Imagen GERB 21. 06. 2003 (11:07h UTC) 

Imagen GERB 21. 06. 2003 (12:40h UTC) Imagen GERB 21. 06. 2003 (12:43h UTC) 
 

BANDA TOTAL BANDA SOLAR 

Imagen GERB 24. 06. 2003 (11:35h UTC) Imagen GERB 24. 06. 2003 (11:38h UTC) 

Imagen GERB 24. 06. 2003 (13:11h UTC) Imagen GERB 24. 06. 2003 (13:14h UTC) 
 

GERBGERB
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ChangeChange ofof PixelPixel SizeSize as a as a FunctionFunction ofof VZAVZA
(GERB and CERES)(GERB and CERES)
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LANDSAT LANDSAT imageimage with CERES Footprintwith CERES Footprint
(15(15ºº VZA)VZA)
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LANDSAT LANDSAT imageimage with CERES Footprintwith CERES Footprint
(40(40ºº VZA)VZA)
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CERES on Aqua (FM3) 10 Feb. 2004. SW RadianceCERES on Aqua (FM3) 10 Feb. 2004. SW Radiance
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CERES on Aqua (FM3) 9 Feb. 2004. SW RadianceCERES on Aqua (FM3) 9 Feb. 2004. SW Radiance

Z. Peter Z. Peter SzewczykSzewczyk & & KoryKory J. PriestleyJ. Priestley
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Z. Peter Z. Peter SzewczykSzewczyk & & KoryKory J. PriestleyJ. Priestley

CERES on Aqua (FM3) 9 Feb. 2004. LW RadianceCERES on Aqua (FM3) 9 Feb. 2004. LW Radiance
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Terra pass at 10:56–11:03 on 06/14/2003; view from 2000 km

Shortwave radiance

Z. Peter Szewczyk & G. L. Smith (GIST 19)

GERB/CERES GERB/CERES 
SCALES SCALES CampaignCampaign
JuneJune, 2003 , 2003 (13(13--30 30 
JuneJune 2003). 2003). 1st 1st 
GERB GERB Ground Ground 

Validation CampaignValidation Campaign
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GROUND INSTRUMENTSGROUND INSTRUMENTS
VALENCIA VALENCIA ANCHOR STATION, ANCHOR STATION, MOBILE MET. STATIONSMOBILE MET. STATIONS

FULLYFULLY--EQUIPPED AIREQUIPPED AIR--QUALITY STATIONQUALITY STATION

RADIOSOUNDING ASCENTSRADIOSOUNDING ASCENTS

GPSGPS

SUNSUN--PHOTOMETERPHOTOMETER

DELTADELTA--T THETA PROBES AND SOIL PROFILE PROBET THETA PROBES AND SOIL PROFILE PROBE

CERES SCALES Winter CERES SCALES Winter 
CampaignCampaign

((February 2004February 2004))

2nd GERB Ground 2nd GERB Ground 
Validation Campaign      Validation Campaign      

Hundreds of BRDF measurements from the very same spot!!!

At different spatial scales!!!

Hundreds of along-track observations from the very same spot!!!
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Anisotropic radiances from CERES PAPS over the 
Valencia Anchor Station

BackwardBackward
scatteringscattering

BackwardBackward
scatteringscattering

ForwardForward
scatteringscattering

ForwardForward
scatteringscattering
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Anisotropy from CERES PAPS over the Valencia Anchor Station

 

9 Feb. 20049 Feb. 2004 10 Feb. 200410 Feb. 2004
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Anisotropy from CERES PAPS over the Valencia Anchor Station

11 Feb. 200411 Feb. 2004 12 Feb. 200412 Feb. 2004
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CERES on Terra (FM2) 9 Feb. 2004. SW RadianceCERES on Terra (FM2) 9 Feb. 2004. SW Radiance

Z. Peter Z. Peter SzewczykSzewczyk & & KoryKory J. PriestleyJ. Priestley
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CERES on Terra (FM2) 9 Feb. 2004. LW RadianceCERES on Terra (FM2) 9 Feb. 2004. LW Radiance

Z. Peter Z. Peter SzewczykSzewczyk & & KoryKory J. PriestleyJ. Priestley
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CERES on Terra CERES on Terra 
(FM2) 9 Feb. 2004. (FM2) 9 Feb. 2004. 
SW & LW RadiancesSW & LW Radiances
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CERES on Aqua (FM3) CERES on Aqua (FM3) 
12 Feb. 2004.12 Feb. 2004.

SW & LW RadiancesSW & LW Radiances
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BidirectionalBidirectional ReflectancesReflectances atat 0.662 0.662 µµmm

S. P. Ahmad, D. W. Deering (1992): A simple Analytical Function for 
Bidirectional Reflectance.  J. Geophys. Res.,97, D17, pages 18867-18886
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BidirectionalBidirectional ReflectancesReflectances atat 0.662 0.662 µµmm

S. P. Ahmad, D. W. Deering (1992): A simple Analytical Function for 
Bidirectional Reflectance.  J. Geophys. Res.,97, D17, pages 18867-18886
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BidirectionalBidirectional ReflectancesReflectances atat 0.662 0.662 µµmm

S. P. Ahmad, D. W. Deering (1992): A simple Analytical Function for 
Bidirectional Reflectance.  J. Geophys. Res.,97, D17, pages 18867-18886
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BidirectionalBidirectional ReflectancesReflectances atat 0.662 0.662 µµmm

S. P. Ahmad, D. W. Deering (1992): A simple Analytical Function for 
Bidirectional Reflectance.  J. Geophys. Res.,97, D17, pages 18867-18886
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BidirectionalBidirectional ReflectancesReflectances atat 0.662 0.662 µµmm

S. P. Ahmad, D. W. Deering (1992): A simple Analytical Function for 
Bidirectional Reflectance.  J. Geophys. Res.,97, D17, pages 18867-18886
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BidirectionalBidirectional ReflectancesReflectances atat 0.662 0.662 µµmm

S. P. Ahmad, D. W. Deering (1992): A simple Analytical Function for 
Bidirectional Reflectance.  J. Geophys. Res.,97, D17, pages 18867-18886
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BidirectionalBidirectional ReflectancesReflectances atat 0.662 0.662 µµmm

S. P. Ahmad, D. W. Deering (1992): A simple Analytical Function for 
Bidirectional Reflectance.  J. Geophys. Res.,97, D17, pages 18867-18886
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BidirectionalBidirectional ReflectancesReflectances atat 0.662 0.662 µµmm

S. P. Ahmad, D. W. Deering (1992): A simple Analytical Function for 
Bidirectional Reflectance.  J. Geophys. Res.,97, D17, pages 18867-18886
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BidirectionalBidirectional ReflectancesReflectances atat 0.662 0.662 µµmm

S. P. Ahmad, D. W. Deering (1992): A simple Analytical Function for 
Bidirectional Reflectance.  J. Geophys. Res.,97, D17, pages 18867-18886
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BidirectionalBidirectional ReflectancesReflectances atat 0.662 0.662 µµmm

S. P. Ahmad, D. W. Deering (1992): A simple Analytical Function for 
Bidirectional Reflectance.  J. Geophys. Res.,97, D17, pages 18867-18886
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RadiativeRadiative TransferTransfer SimulationsSimulations ofof thethe CERES TOA CERES TOA 
RadiancesRadiances (Feb. 2004 (Feb. 2004 CampaignCampaign))

AtmosphericAtmospheric ProfilesProfiles

WaterWater VapourVapour: : RadiosoundingRadiosounding ascentsascents scaledscaled toto 9494--95 95 atmosphericatmospheric
levelslevels + MLW (+ MLW (toto thethe GPS GPS measurementmeasurement))

OzoneOzone: : MLW MLW atmatm scaledscaled toto TOMS TOMS measurementmeasurement

AerosolsAerosols: MLW : MLW atmatm withwith rural rural aerosolsaerosols (background (background tropospherictropospheric
aerosolsaerosols, 50 , 50 kmkm visibilityvisibility, background , background startosphericstartospheric aerosolsaerosols))

SurfaceSurface ParametersParameters

SpectralSpectral Albedo: ASTER Albedo: ASTER spectralspectral librarylibrary fromfrom JohnJohn HopkinsHopkins
UniversityUniversity

BRDFBRDF fromfrom AmmamAmmam & & DeeringDeering (1993) (0.662 & 0.826 (1993) (0.662 & 0.826 µµmm))

SurfaceSurface EmissivityEmissivity fromfrom CERES/SARBCERES/SARB

SurfaceSurface TemperatureTemperature, Albedo, etc., Albedo, etc. fromfrom Valencia Valencia Anchor Anchor StationStation

LandLand usesuses: 76.6 : 76.6 barebare soilsoil + 23.4 + 23.4 vegetationvegetation
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A. Velazquez, E. Lopez-Baeza, G. L. Smith, and Z. P. Szewczyk
CERES operations for the Valencia Anchor Station in support of GERB validation
efforts. CERES SCALES campaigns
13th Conference on Satellite Meteorology and Oceanography, Norfolk, Sept. 2004
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ConclusionsConclusions and and ForthcomingForthcoming WorkWork

DatabaseDatabase ofof surfacesurface and and atmosphericatmospheric parametersparameters thatthat
has has provedproved toto be be efficientefficient in in thethe RTM RTM simulationssimulations ofof
CERES TOA CERES TOA radiancesradiances ((homogeneoushomogeneous conditionsconditions as as regardsregards
surfacesurface and and clearclear skysky))

ApplicationApplication toto simultaneoussimultaneous observationsobservations fromfrom TerraTerra, , 
AquaAqua, METEOSAT (7 & 8), ENVISAT, , METEOSAT (7 & 8), ENVISAT, ERSERS--2,2, LANDSAT LANDSAT 
((--5 TM & 5 TM & --7 +ETM), NOAA (16 & 17), SPOT7 +ETM), NOAA (16 & 17), SPOT--5 5 
(VEGETATION) (VEGETATION) systemssystems

ApplicationApplication toto RadiativeRadiative TransferTransfer CodeCode
IntercomparisonsIntercomparisons

ApproachApproach nonnon--homogeneoushomogeneous case by case by usingusing MM5 MM5 ModelModel
simulationssimulations
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ObservationObservation GeometryGeometry

θθ00 solar solar zenithzenith angleangle (SZA)(SZA)
θθ viewingviewing zenithzenith angleangle (VZA)(VZA)
φφ relativerelative azimuthazimuth angleangle (RAA)(RAA)




