Satellite radiometric validation with VAL-

Argo and hyperspectral floats

E. Boss (UMaine), E. Leymarie (LOV), A. Barnard
(WETLabs), M. Lewis (Satlantic), G. Gerbi (Skidmore) +
many others

Simple concept: can profiling floats be used for CAL/VAL activities?

1. Why will it be useful?

2. What are the technical issues that need to be
surmounted?

3. What has been done to date?

4. What is planned in the near future?



Current strategies for Cal/Val of Ocean Color

Instrumented buoy or AERONET-C station, Oceanographic cruises
e.qg. MOBY, BOUSSOLE

Demonstrated high quality data
Demonstrated high quality data

Limited spatial coverage.
Limited spatial coverage.

Limited temporal coverage.
Great temporal coverage.

Both are expensive and take significant time to gather sufficient data early in sensor’s life

Fleet of Instrumented profiling float

Data quality unknown
Great spatial and temporal coverage.

Relatively inexpensive
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Fig. 3. Viearious geins dorived for Soa'WiFS hands at 443, B5E, and 765 nm besod on mlibration samples spamning tho mission lifotimo
from Baptember 1997 to March 2008, Tha isdividual calibmticn gains (circles) are distribated amend the mission mesn gain lne, »
is comsinnt for all timo. Tho filled cirdos aro tho gains that passed tho quality sereaning procoss, with the groy and hlack S us
distimpmish the cesgs that fll cutsids or within tho somi-imterquartile range, respectively. Tha J, M, and S lshels indicats Janaary, |

and Soptembar, respectivaly.
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Fig. 2. Mapshowing lozation of the vicariouns calibration sitos mod operaticnally by the OBPG for tho ealibration of ScaWiFS and othor
ecman color sansors. Tho MOBY site is wsod for the ealibration of the visiblo wevelengths The locations in tho SPG and SH0 aro used for

the vienrions calibration of tho NIE wavolangthis).

Motivation:

Early in a mission lifetime it
IS critical to get as many
matchups as possible to be
able to provide quality data.
Mission-average calibration
reaches stability after 20-40
high quality calibration
samples (several years).
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Fig.&. Monn vicarions guizs, #{ 1, dorived for SonWiF5 bemds ot 443, 566, and 765 nm besoed on calibrmtion snmplos spanming the mission
lifotime from Soptember 1857 to March 2006. Individual gnins from the mission-Jong sot of ealibration mateh-wps wern randomly sampled,
growing tha samplas set ono tass ot o time and mvemging to show the effoct of incroesicg sample size on #(k). Vertical arror bars show tha
standard arror oo the mean at sach sampls sine.



+BOUSSOLE

float name location start date end date # prof.
Mediterranean A | near BOUSSOLE | 12 Jul, 2011 13 Sep, 2011 29
Mediterranean B | near BOUSSOLE | 12 Jul, 2011 15 Sep, 2011 28
Hawaii A near MOBY 17 Dec, 2011 | 20 Jul, 2013 332
Hawaii B near MOBY 18 Dec, 2011 | 8 Nov, 2013 360
Atlantic A NW of Bermuda | 3 May, 2012 | 29 Sep, 2013 300
Atlantic B NW of Bermuda | 3 May, 2012 | 12 Nov, 2012 132

~1100 profiles




QA/QC tests:

1. NASA tests (relatively homogeneous 5x5, Es near clear atmosphere)
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Bin data to 4 3m bins below 1.2m.



Shading studies (SimulO)
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R gain (sr)

rs

probability per unit bin width

Results from NOPP/NASA effort (6 floats, 41.)
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MODIS matchups:

VIIRS matchups:
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FIG. 9. Scatter plot of R, for floats and MODIS Aqua
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Issues:

1. How do we assess/constrain sensor drift over time?
2. Assigning uncertainties.

3. Sub pixel environmental variability.

4. What E, to use for reflectance.

5. BRDF correction



Results from the ProVal effort (6 floats, 41)
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HyperNav

Integral

e

Short Iridium

/ Mast

OCR-507 ICSW
Es
6.3x15cm

Alternate fiber
optic path

Hyperspectral
Radiometer Fore
Optics RO8W Lu
3x4cm

25 cm Minimum depth
i difference

Modular
OCR-507 ICSW <« 50 Cm‘ﬂ
Es Hyperspectral
6.3x15cm . Radiometer
RO5W Lu
12.5x30cm
Cross-tree
Navis BGC

Two hyperspectral radiometers for Lu
One spectral radiometer for Ed

Cross-tree with
fiber optic conduit
Hyper-Navis 2 cm od
15 cm extension

- no BGC sensors




