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legacy of the NASA operational approach
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general method
the vicarious calibration:
- minimizes the difference between satellite & ground truth L,,(A)
- modifies the integrated instrument + atmospheric correction system
- uses a single set of fractional gains (unity = no correction)
- assumes temporal trends are independently removed

- currently uses the full spectral response of each sensor band
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general method

the water-leaving signal from target is:

- adjusted to solar/sensor geometries of satellite overpass
(using BRDF correction of Morel et al. 2002)

- propagated to top-of-atmosphere using satellite-retrieved aerosol properties
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calculated as:
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vicarious calibration of NIR bands

L(NIR) = L,,Q,NIR) +L(NIR) + W)

calculated 0

requires two assumptions:
- L, in two NIR bands negligible (= 0)

- calibration of longest NIR band is perfect (e.g., g(865) = 1 for SeaWiFS)

calibration of remaining NIR band (e.g., 765 for SeaWiFS):

- possible when aerosol type is known; the associated model can be used in
combination with L,(865) to predict L,(765)

- operationally executed using a 15x15 pixel target in the South Pacific Gyre
(aerosol model r70f10v01; o = 0.685; assigned using Tahiti AERONET site)

- remains spatially/temporally independent of visible band calibration
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vicarious calibration of visible bands

LVIS) = Lyguer-(VIS) + Ly(VIS) + L,

calculated from ground-truth target

calibration of visible bands:

- uses calibrated NIR bands to dynamically determine local aerosol type &
concentration at ground-truth target site, which provides L,(VIS)

- operationally executed using L,,(VIS) from the Marine Optical BuoY (MOBY) &
a 5x5 pixel target centered on the buoy location

- exclusion criteria follows S.W. Bailey and P.J. Werdell, “A multi-sensor

approach for the on-orbit validation of ocean color satellite data products,” Rem.
Sens. Environ. 102, 12-23 (2006)

PIW. NASA GSFC, 7 May 2013, 10CS Vic/Cal

5/7/2013

vicarious gain series for SeaWiFS

vicarious gains for 443, 555,

765 nm as a function of:

||«<— time
solar zenith angle
satellite zenith angle
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vicarious gain series for SeaWiFS

gains as a function of sample size

N = 40 (approximately 2.5 yrs of data collection)
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previously tested alternative approaches

methods for gain estimation:

- slope & offset in lieu of ratio (~ slope with offset = 0)

- gains calculated at L, in lieu of L,

- simultaneous use of in situ aerosol optical thickness

- zero Rayleigh (courtesy Zia Ahmad)

- zero aerosol (no NIR contributions by aerosols or water)
- NIR -> SWIR; SWIR -> NIR

data sources:

- modeled L,,(x) (Werdell et al. 2007)
- alternative in situ data (NOMAD, BOUSSOLE; Bailey et al. 2008)

sensitivity analyses (Franz et al. 2007):
- NIR-only calibration (no visible vicarious calibration)

- g(865) = 1.04 or 0.96 (+/- 4% from unity)
- alternative aerosol models
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previously tested alternative approaches

methods for gain estimation:

- slope & offset in lieu of ratio (~ slope with offset = 0)
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alternative in situ data (Bailey et al. 2008)
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alternative in situ data (Bailey et al. 2008)
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