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Talk outline

 Remote-sensing of turbid nearshore waters: needs and challenges
« Bio-optical algorithms for

O suspended particulate matter concentration (SPM)

d chlorophyll a concentration (Chl a)

«  Application of SPM algorithm to MERIS, SPOT and Pléiades

« Application of Chl a algorithm to airborne hyperspectral image
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Remote-sensing of turbid nearshore waters

Needs and challenges

« Hyperspectral and high-resolution spatial data

« Atmospheric corrections for turbid waters
with non-zero near-infrared (NIR) reflectance values

« Bio-optical algorithms adapted to turbid waters
(i.e., when SPM > 50 g m3)
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+ Bio-optical cruise in Bourgneuf Bay, 8 - 12 April 2013

« Acquisition of R (1), SPM, and Chl a data in shallow turbid waters
of the intertidal zone (nearby oyster- and mussel-farming sites)

* |OPs were measured: a, a,, b,

Pigment composition of microalgae determined using HPLC
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Example of in situ reflectance, SPM and Chl a data
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SPM Bio-optical algorithm

« Adapted to MERIS bands
« Easily modified for other sensors (e.g., SPOT, Pléiades)
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— Application of SPM algorithm to MERIS FR

« Standard case 2 SPM saturates at about 50 g m-3
* SAABIO atmospheric correction + regional algorithm is OK
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Remote sensing of suspended particulate matter in turbid oyster-farming ecosystems.
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-~ Application of SPM algorithm to MERIS FR
=
 Same MERIS image processed using

case 2 standard vs. algorithm for turbid waters
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L Application of SPM algorithm to SPOT

« Spatial resolution of 300 m is sufficient for bay-scale studies
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+ Application of SPM algorithm to Pleiades

Pléiades © CNES 2013, > oyste r-farms

Distribution Astrium Services /Spot Image S.A., France,
tous droits réservés. Usage commercial interdit.
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Application of SPM algorithm to Pleiades

Pléiades © CNES 2013, .
Distribution Astrium Services /Spot Image S.A., France,
tous droits réservés. Usage commercial interdit.
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+ Airborne hyperspectral data
\

Airborne hyperspectral image (HySpex VNIR)
« 21 September 2009, 1 hour after low tide
» Spectral range from 400 to 1000 nm

» Spectral resolution of 4.5 nm

* Ground resolution of 1 m

Water —

Colloque SFPT-GH, 15-16 Mai 2014, Porquerolles pierre.gernez@univ-nantes.fr

UNIVERSITE DE NANTES




How to detect chlorophyll a in turbid waters?
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Example of in situ reflectance, SPM and Chl a data
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3-band model (HySpex bands)

Chla ~ R (754) / [1/R (674) - 1/R,.(694)]
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Adapted from Gitelson et al. (2008) A simple semi-analytical model for remote estimation of
chlorophyll a in turbid waters: Validation. Remote Sensing Environment 112: 3582-3593.
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3-band model (MERIS bands)

Chla ~ R.(754) / [1/R.(665) - 1/R,(710)]

0.04— MERIS bands at 665, 710 and 754 nm
2 L
i > N=14
=0914
0.031 20~ RMSE=1.51 mgm
g
_ - 50
T é 15
ff; 0.02 S
e =
L Q10
ol
L
0.01F Q
2 s
i >
0.001 | 1 | L ] 1 | ] | 1 | L ] 1 I | L ] 1 | O _| 1 I 1 I 1 I 1 I 1 I
400 450 500 550 600 650 700 750 800 850 900 0 5 10 15 20 25
% (nm) Observed Chl ¢ (mg m™)

16 Colloque SFPT-GH, 15-16 Mai 2014, Porquerolles pierre.gernez@univ-nantes. fr

UNIVERSITE DE NANTES



3-band model (OLCI bands)

Chla ~ R.(754) / [1/R.(674) - 1/R,(710)]
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+ Application to airborne hyperspectral data
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+ Application to airborne hyperspectral data
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Conclusion

 Remote sensing of nearshore waters requires
O high ground resolution: at least 300 m for bay-scale studies
U appropriate atmospheric correction
O SPM algorithm based on 2-band ratio (560 and 865 nm)
O Chl a algorithm based on 3-band model (674, 694, and 754 nm)

« Hyperspectral data makes it possible to
O develop multisensor algorithms
O select the most appropriate wavelengths for Chl-a inversion
O prepare future missions (e.g., HYPXIM, OLCI)
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