QA4EO Implementation Case Study:
Marme Optlcal BuOY (IVIOBY)
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Water-Leaving Radiance L,

Water-leaving spectral radiance is a small fraction of the top-of-the atmosphere
radiance, and it is determined through the atmospheric correction process.
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MOBY

* NIST —traceable values for L (A)

e (Quality Indicators are uncertainties, quality flags, and
descriptive information
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MOBY & Lanai Mooring
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MOBY Attributes

e Oligotrophic water (1.2 km depth), uniform optical properties (horizontal
and vertical), BRDF measured, marine atmosphere

* Clouds mostly in the afternoon
e NIST participation; Sl traceable values
e Multiple redundancies in radiometry & other key parameters

Bl _Con,l_n_l_lg.us..d.a.l.lmasurements, timed for satelllte overpass (SeaWuFS ““__- —
s MODlS-Terra,MODIS -Aqua, MERIS) - ————
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Atmospheric Properties

e Radiometry and Sun-photometry: Downwelling surface irradiance at the
buoy site and CIMEL-AERONET sun-photometer on Lanai & O’ahu (SeaWIFS
and MODIS matchups are typically selected as Oceanic 99, Marine 70, or
Marine 90).

e Meteorological data: wind, temperature, PAR ( these and local Lanai
weather information are posted on the MOBY web site
http://physoce.mlIml.calstate.edu/moby/)

e Clouds: GOES-Imagery (NRL Monterey) and cloud index are posted on MOBY
web site




Seawater Properties

e Scientific cruises made under NASA funding with MODIS
Science Team participation

e Apparent optical properties (MOS Profiler), BRDF (NuRADs), horizontal
uniformity (via pigment mapping with fluorometry), Secchi depth, beam
attenuation, particle absorption, CDOM absorption, non-pigmented
particle absorption, phyoplankton absorption,
conductivity/temperature/depth profiles, upwelled radiance distributign
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MOBY CALIBRATION
e NIST calibrated irradiance and radiance
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MOBY Uncertainties

8 9 10 11 12 13
_ W‘—' # Uncertainty Component [%] 411.8 | 442.1 | 486.9 | 529.7 | 546.8 | 665.6
—— nm nm nm nm nm nm

Radiometric Calibration Source
Spectral radiance | 0.65 : 0.60 : 053 : 047 : 045 : 0.35

Stability | 041 ; 046 : 051 : 053 : 053 : 0.48

Transfer to MOBY | | | |
Interpolation to MOBY wavelengths | 0.20 : 0.15 : 003 : 0.03 : 0.03 : 0.03
Reproducibility | 0.37 : 0.39 : 042 : 044 : 0.42 : 0.30
Wavelength accuracy | 0.29 : 0.08 : 004 : 003 : 001 : 0.04
Stray light | 0.66 : 0.29 : 013 : 021 : 036 : 0.64

Temperature | 0.25 : 025 : 025 : 025 : 025 : 0.25

during deployment
Systemresponse | 159 : 13 119 : 111 { 108 : 0.92

-water internal calibration | 0.43 : 042 @ 044 : 046 @ 051 @ 0.55
Wavelength stability | 0.13 : 0.14 : 1,12 : 082 : 137 : 0.65

Environmental
Type A (good scans & all days)| 4.1 @ 44 - 45 : 44 @ 40 : 3.2

Type A (good daysonly)* | 080 : 0.83 : 087 : 1.02 : 0.64 | 131
Temporaloverlap| 03 : 03 : 03 : 03 : 03 : 0.3

Self-shading (uncorrected) 1 : 1 + 12 ¢ 175 : 25 : 12
Self-shading (corrected)* | 0.2 : 02 : 024 : 035 : 05 : 24
In-water bio-fouling I T R R A T S T O I
Combined Standard Uncertainty 4.8 4.9 5.1 5.1 5.2 12.6

Combined Standard Uncertainty™




MOBY Team
NOAA: Kent Hughes, Mike Ondrusek, Menghua Wang; Contractor: “Sky” Kim;

MLML: Mark Yarbrough, Mike Feinholz, Terry Houlihan, Stephanie Flora, Darryl
Peters

NIST: Carol Johnson; Contractors: Dennis Clark, Al Parr




