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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 ? 

× Is it worth working on a Bright Pixel Atmospheric Correction ? 

× 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 ˷Ɩɔƌb±ȉ ƶí b"Ɩ|ȡˮ |±ôȉ±±ȡ ƶí íȉ±±|ƶƌ˲˸ 

× What do we learn from the simulated Round Robin dataset ? 

× What to be deduced from the residual of cost function ?  

 

 

Content  
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Atmospheric correction  

 

 

  



4 © ACRI -ST, all rights  reserved ɬ October  2011 

 

C2R 

Doerffer 2010-2011 

 

412, 443, 490, 510, 560, 

620, 665, 681, 709, 753, 

779, 865 nm 

 

Which bands can be considered in the AC ?  

MERIS historical 

approach 
Present approach CoastColour C2R 

(å Case 2 branch of ESA 

3rd reprocessing) 

 

Bright Pixel AC 

Moore & Lavender 2010 

709, 779, 865, 885 nm 

Marine Case 2 NN 

Doerffer 1997 

« Clear Water » AC 

Antoine & Morel 1999 

779, 865 nm 

Marine reflectance 

Level 1 TOA reflectance above water 

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

Glint correction 

Marine Case 2 NN 

Doerffer 1997 

 

AC NN 

412, 443, 490, 510, 

560, 620, 665, 681, 

709, 753, 779, 865 

nm 

Marine reflectance 

Alternative BPAC 

560, 620, 709, 779, 865 nm 

GSM semi-analytical 

Maritorena et al 2010 

Marine reflectance 

Glint correction 

« Clear Water » AC 

Antoine & Morel 1999 

779, 865 nm 
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How does an ocean -atmosphere inversion constrain the 
marine reflectance ?  Inversion of C2R reflectance  

 [CCRR-Dataset1]  
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Inversion of in situ reflectance 
[CCRR-Dataset2]  
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NIR-precorrection  advantage: no assumption on a marine model in the VIS.  

But final results remains tributary ƶí ȺĊ± ̄kŴ±"ȉ ʝ"Ⱥ±ȉ̅ !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  

 

 

  

Why working on a NIR -precorrection  (BPAC) ? 
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Inversion when rhow(NIR) follows the BPAC model Inversion when rhow(NIR) is more realistic 

Lambda  Lambda  
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Develop a more accurate marine reflectance model in the NIR thanks to in situ  
IOP and RT simulations. In situ : Coastlooc  campaign  (Babin et al . 2003)  

   

Use some bands towards the visible: signal more difficult to model but higher 
in amplitude ( « guardrail  ̋˸  "Ɩ| lŴƶȡ±ȉ Ⱥƶ ȺĊ± ȉ±ôĜƶƖ ƶí ĜƖȺ±ȉ±ȡȺ˰  |ƶƖ̃Ⱥ b± 
tributary of NIR noise ( straylight ˲˸˱ ìƶȉô±Ⱥ ̣̣̝ Ɩƌ (e.g. Stumpf  et al . 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.  

 

 

  

Principles of the alternative BPAC ( CNES R&T project 2008, 2010)  

Marine model 
~ model uncertainties atm. model 
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In situ spectra and matchups taken from MERMAID (http://hermes.acri.fr/mermaid)  

 

 

Quantitative validation against in situ reflectance  

Acknowledgement to G. Zibordi (AAOT, Abu Al Bukhoosh, GustavDalenTower, HelsinkiLighthouse), 

J. Icely (Algarve), D. Antoine (BOUSSOLE), D. McKee (BristolIrishSea), G . Schuster & B. Holben 

(CoveSEAPRISM), S. Ahmed & A. Gilerson (LISCO), V. Brando (LJCO), K. Voss (MOBY), K. Ruddick 

(MUMMTriOS), H. Feng & H. Sosik (MVCO), J. Werdell & NOMADôs PIs, S. Kratzer (NWBalticSea) 

for the in situ radiometric measurements and to ESA, ACRI and ARGANS for MERMAID 

MERIS nominal Alternative BPAC ï keeping standard MERIS AC 412 nm  
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Quantitative validation against in situ reflectance  

In situ spectra and matchups taken from MERMAID (http://hermes.acri.fr/mermaid)  

 

 

Acknowledgement to G. Zibordi (AAOT, Abu Al Bukhoosh, GustavDalenTower, HelsinkiLighthouse), 

J. Icely (Algarve), D. Antoine (BOUSSOLE), D. McKee (BristolIrishSea), G . Schuster & B. Holben 

(CoveSEAPRISM), S. Ahmed & A. Gilerson (LISCO), V. Brando (LJCO), K. Voss (MOBY), K. Ruddick 

(MUMMTriOS), H. Feng & H. Sosik (MVCO), J. Werdell & NOMADôs PIs, S. Kratzer (NWBalticSea) 

and to ESA, ACRI and ARGANS for MERMAID 

MERIS nominal Alternative BPAC ï keeping standard MERIS AC 443 nm  
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Quantitative validation against in situ reflectance  

In situ spectra and matchups taken from MERMAID (http://hermes.acri.fr/mermaid)  

 

 

Acknowledgement to G. Zibordi (AAOT, Abu Al Bukhoosh, GustavDalenTower, HelsinkiLighthouse), 

J. Icely (Algarve), D. Antoine (BOUSSOLE), D. McKee (BristolIrishSea), G . Schuster & B. Holben 

(CoveSEAPRISM), S. Ahmed & A. Gilerson (LISCO), V. Brando (LJCO), K. Voss (MOBY), K. Ruddick 

(MUMMTriOS), H. Feng & H. Sosik (MVCO), J. Werdell & NOMADôs PIs, S. Kratzer (NWBalticSea) 

and to ESA, ACRI and ARGANS for MERMAID 

MERIS nominal Alternative BPAC ï keeping standard MERIS AC 490 nm  
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Quantitative validation against in situ reflectance  

In situ spectra and matchups taken from MERMAID (http://hermes.acri.fr/mermaid)  

 

 

Acknowledgement to G. Zibordi (AAOT, Abu Al Bukhoosh, GustavDalenTower, HelsinkiLighthouse), 

J. Icely (Algarve), D. Antoine (BOUSSOLE), D. McKee (BristolIrishSea), G . Schuster & B. Holben 

(CoveSEAPRISM), S. Ahmed & A. Gilerson (LISCO), V. Brando (LJCO), K. Voss (MOBY), K. Ruddick 

(MUMMTriOS), H. Feng & H. Sosik (MVCO), J. Werdell & NOMADôs PIs, S. Kratzer (NWBalticSea) 

and to ESA, ACRI and ARGANS for MERMAID 

MERIS nominal Alternative BPAC ï keeping standard MERIS AC 560 nm  
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Qualitative validation on downstream marine products  

South India [CCRR-Dataset 4, site 22]  

 

GSM Chl 

 

MERIS nominal  
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Qualitative validation on downstream marine products  

South India [CCRR-Dataset 4, site 22]  

 

GSM Chl 

 

Alternative BPAC  
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Qualitative validation on downstream marine products  

North Sea [CCRR-Dataset 4, site 1]  

 

GSM Chl 

 

MERIS nominal  
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Qualitative validation on downstream marine products  

North Sea [CCRR-Dataset 4, site 1]  

 

GSM Chl 

 

Alternative BPAC  
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Qualitative validation on downstream marine products  

Black Sea [CCRR-Dataset 4, site 3]  

 

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

 

MERIS nominal  

 


