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TheThe SeaWiFSSeaWiFS onboard calibrationonboard calibration

•• A A referencereference panelpanel
ProblemProblem: how to monitor : how to monitor thethe agingaging ofof thethe panel in panel in thethe spacespace
environnent? environnent? 

•• InterInter--temporaltemporal calibration using the calibration using the 
MoonMoon
Changes in Changes in radiometricradiometric sensitivitysensitivity have been have been quantifiedquantified
satisfactorilysatisfactorily, i.e., , i.e., withinwithin a fraction of 1% (a fraction of 1% (BarnesBarnes et al., 1999) et al., 1999) 



TheThe levellevel--2 2 vicariousvicarious calibrationcalibration

•• PrinciplePrinciple
Radiometric sensitivityRadiometric sensitivity isis adjustedadjusted soso thatthat waterwater--leavingleaving radiance radiance 
estimatesestimates agreeagree best best withwith data data fromfrom MOBYMOBY

•• AssumptionAssumption
Standard maritime Standard maritime aerosolaerosol modelmodel

•• LimitationLimitation
CaseCase--11 oceanocean (open(open oceanocean)) calibrationcalibration

NoNo calibrationcalibration in in thethe redred andand nearnear IRIR



Radiometric Calibration in the 
red and near infrared

Formulation of the signal

Ltoa = [ Latm  + T * Lg + t * (Lw +  Lwc )]Tg



How to How to estimate estimate LLatmatm ??

•• A RayleighA Rayleigh--like calibrationlike calibration??

•• AnAn improved aerosolimproved aerosol model!model!



UsingUsing anan inversed aerosolinversed aerosol modelmodel

Simulations of Latm using the aerosol parameters derived by the
Dubovik and King method: Relative differences between simulations 
and measurements 
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to retrieve Latm in back-
scattering



Atmospheric path radiance

From downward to upward
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Derivation of phase function from sky 
radiance measurements

1- Correct for multiple scattering: 
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Multiple scattering correction

Successive orders of scattering code

Input :

- Total optical thickness τ

- Single scattering albedo ω times
phase matrix M

Hypothesis : 

- Homogeneous atmosphere Ha = Hr = 3 km

- Cox and Munk for wave slope distribution



IterativeIterative retrievalretrieval of of ff

•• OrderOrder zerozero: : JungeJunge lawlaw
•• OrderOrder nn: phase : phase functionfunction atat orderorder nn--11
•• Convergence on Convergence on ff



ExampleExample of of ff retrievalretrieval
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Example of f retrieval (cont. 1)

(b)
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Example of f retrieval (cont. 2)

(c)
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Conclusion 1Conclusion 1

•• A A fastfast iterativeiterative methodmethod to to retrieveretrieve thethe phase phase 
functionfunction fromfrom skysky measurementsmeasurements

•• A  simpleA  simple relationship betweenrelationship between satellitesatellite andand
surface surface atmosphericatmospheric pathpath radianceradiance



Sea surface roughness errors for the f corrective factor simulated 
for the M90 model, V=23km. θs=75°. ∆W=3m/s

convergence (crosses), upper solid line is the relative difference between f(7m/s) and 
f(7m/s+∆W) [lower, between f(7m/s-∆W) and f(7m/s)), upper dashed line is between 
f(5m/s) and f(5m/s+∆W) (lower, between f(5m/s-∆W) and f(5m/s)].



Errors for the ωP product derived for the M90 model: 
V=23km. θs =75°. W=7m/s. ∆W=-3m/s

f parameter (solid line), PPL sky radiance calibration (circles), 
Irradiance calibration (squares), extrapolation (crosses)



Error budget on ωP: V=23km. θs =75°. W=7m/s. 

M90 model (solid line), T90 model (dashed line), U90 model (micro-
dashed line)



Error budget on the Ltoa simulations: V=23km, θs =30° 
(upper plots) and 60° (lower plots). ∆ϕ=90°.

M90 model (solid line), T90 model (dashed line) , U90 
model (micro-dashed line)



Conclusion 2Conclusion 2

•• If If thethe CimelCimel calibration iscalibration is withinwithin ±2 percent±2 percent
accuracyaccuracy,,

•• If If thethe windwind speed speed isis knownknown withinwithin ± 3 m/s,± 3 m/s,
•• If If thethe correspondencecorrespondence in in scatteringscattering angle angle existsexists

betweenbetween satellite satellite andand groundground obs.,obs.,
•• ThenThen, , wewe cancan achieveachieve a a vicariousvicarious calibrationcalibration in in thethe

nearnear infrared withininfrared within ±2%±2%



The test sites

(a) the Venice Platform  (b) the Lanai station 



Stability of the phase function ωP

5 PPL protocols, 9 June 2000 morning, Venice site



The SeaWiFS calibration at 865 nm

SeaWiFS Ltoa is too low by 6.3% at 865 nm



Conclusion 3Conclusion 3

•• Consistent Consistent resultsresults betweenbetween thethe 2 sites2 sites
•• FindingsFindings areare confirmedconfirmed by interby inter-- calibration calibration 

betweenbetween sensorssensors
•• Dispersion of Dispersion of thethe calibrationcalibration points points indicateindicate

that accuracythat accuracy isis ±2 percent±2 percent



PerspectivesPerspectives

•• Use more data for Use more data for thethe 2 sites2 sites
•• Use more sitesUse more sites
•• Do 765 nm Do 765 nm andand 670 nm670 nm calibrationcalibration
•• DoDo calibrationcalibration ofof other sensorsother sensors
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