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Content

This presentation simply takes opportunity of the CoastColour framework
to try contributing to some questions with already available methods

Questions on atmospheric correction :
= How does an ocean-atmosphere inversion constrain the marine reflectance ?
< |s it worth working on a Bright Pixel Atmospheric Correction ?

x Quantitative validation ?

Questions on the marine signal inversion :

« How does the semi-analytical approach of GSM (Maritorena et al. 2002,
Maritorena et al. 2010) compares to CC NN ?

« Playing with parametrization _ | aodbx7 zi b"Il | d"” | £61
x  What do we learn from the simulated Round Robin dataset ?
x What to be deduced from the residual of cost function ?
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Atmospheric correction
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Which bands can be considered in the AC ?

MERIS historical
approach

Present approach CoastColour C2R

( & C absaach &f ESA
3rd reprocessing)

Level 1 TOA reflectance above water

v v v
Glint correction Glint correction
v v C2R
Bright Pixel AC Alternative BPAC Doerffer 2010-2011
Moore & Lavender 2010 560, 620, 709, 779, 865 nm
709, 779, 865, 885 nm AC NN
v v 412, 443, 490, 510,
« Clear Water » AC « Clear Water » AC F;%% 6722 6;6;59 ?3%%3
Antoine & Morel 1999 Antoine & Morel 1999 ’ ’ ’
779, 865 nm 779, 865 nm alil
l y ¥
Marine reflectance Marine reflectance Marine reflectance
Y ) v
Marine Case 2 NN GSM semi-analytical Marine Case 2 NN
Doerffer 1997 Maritorena‘ll' et al 2010 Doerffir 1997

Marine products : Chl, bbp (or TSM), aCDM
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GSM Chl

How does an ocean -atmosphere inversion constrain the

Inversion of C2R reflectance
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Inversion of in situ reflectance
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marine reflectance ?

G5 Chl vs NN BOA Chlz

1000 ‘
log10(GSM Chl)= o
32,0436 log10(NN BOA Chi2) o
——-0.48276 e
100k r?=0.070498 ’ 8
N=259
1ar 7
L CSIR
(RN
COAS_0SU
01k // GKSS J
7 ITC
7 RALBARA
0.01 :
0.01 0.1 1aa

© ACRI -sT, all rights reserved + October 2011

1000




Why working on a NIR -precorrection (BPAC) ?

NIR-precorrection advantage: no assumption on a marine model in the VIS.
But final results remains tributary zi AC+ jJ™"KKWE™ 7T | k

Rhow in the VIS is highly sensitive on the marine BPAC modeling in the NIR

A lot of improvement can be hoped if we try improving the NIR modelling
Inversion when rhow(NIR) follows the BPAC model Inversion when rhow(NIR) is more realistic
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Principles of the alternative BPAC ( cNES R&T project 2008, 2010)

Develop a more accurate marine reflectance model in the NIR thanks to n situ
IOP and RT simulations. /n situ . Coastlooc campaign (Babin ef a/. 2003)

Use some bands towards the visible: signal more difficult to model but higher

in amplitude ( « guardrail ~ : "1 ] | Wzd+7 Kz KC+ 10
tributary of NIR noise ( straylight |, - . 1 21 0 = f.9. Stumpf letda/. 2003)
where Chl absorption is high.

Band choice: 560, 620, 709, 779, 865 nm.

Inversion: compromise between robustness and accuracy. Four unknowns:
magnitude and spectral shape of the aerosol signal and particulate scattering.

Take into account the model uncertainties at each bands. Choose an
optimisation method on the spectral shape.

35 5 (A PR(A +(Ja()\:13§,65:5 5 2
NPy e b0 ) = Zw(/\)( T _ prY ) —H(b™. . A,))
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Quantitative validation against in situ reflectance

In situ spectra and matchups taken from MERMAID (http://hermes.acri.fr/mermaid)
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Quantitative validation against in situ reflectance

In situ spectra and matchups taken from MERMAID (http://hermes.acri.fr/mermaid)
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Quantitative validation against in situ reflectance

In situ spectra and matchups taken from MERMAID (http://hermes.acri.fr/mermaid)
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Quantitative validation against in situ reflectance

In situ spectra and matchups taken from MERMAID (http://hermes.acri.fr/mermaid)
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Qualitative validation on downstream marine proaucts

no
points in range: 385749

-

South India [CCRR-Dataset 4, site 22]
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Qualitative validation on downstream marine proaucts

no
points in range: 386777

&

South India [CCRR-Dataset 4, site 22]

GSM Chl

Alternative BPAC
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Qualitative va//daz‘/on on do Wnsz‘ream mar/ne proaucts
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Qualitative va//daz‘/on on do Wnsz‘ream mar/ne proaucts

North Sea [CCRR-Dataset 4, site 1]

i B, GSM Chl
o AR, ' Alternative BPAC
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Qualitative validation on downstream marine proaucts

Black Sea [CCRRDataset 4, site 3]

Bbp (Loisel & Stramski 2000, Jamet et al 2010)
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