MEETC2 : Bayesian & multiscale analysis
atmospheric corrections for the sentinels 2&3
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MEETC2 : a work started in 2014 ...

X/

** Saulquin B. et al. Multi-scales atmospheric corrections for the Sentinels 2, In writing
process.

Remote Sensing of Environment
YWolume 172, January 2016, Pages 29-49
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MEETCZ2: Ocean color atmospheric corrections in
coastal complex waters using a Bayesian latent
class model and potential for the incoming
sentinel 3 — OLCI mission
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FZACRI Opportunities: improve the atmospheric corrections

Dae
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=R = with the introduction of spatial information

Meet(C2 = Meet case 2 waters

» Targeted long term improvement

“*Major improvements in atmospheric corrections will lead
to the end of the historical case 1/ case 2 issues in
oceanography including tens of regional algorithms and
the corresponding nightmare for end users.
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The spatial continuity of the I
aerosols is an information as the
spectral signature
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The atmospheric correction issue

Spectral approach is not always
deterministic

Need of:

» Change your inversion scheme
to include e.g temporal or spatial
information
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> External variables (assimilation...



MeetC2: Bayesian & multiscale atmospheric corrections

ProalA) ) ]
Llc Spatial scale analysis
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Our cost function (expressed here using bayesian notation):

P(Va, Viwlproa) aP(proa | Va, Viy). 'mm Spatial and/or
Temporal term
Residuals of the observation A priori onto parameters
model
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6 precomputed LUTs from Smart-g or OSOAA coupled water + atmosphere RTMs
(integration using reptran & the S2 spectral response):

- Tdgaz (A 6, 03)

- Rho_path (A, WV, PO, Os, aer_type, taer_865, Ap, OV)
- Td_diff(A, , WV, PO, Os, aer_type, taer_865, Agp, OV)

- TD_direct(A, WV, PO, ©s, aer_type, taer_865)

- Rho_glint(A, ©s, WS, A, OV)

- Rho_water(A, ©s, WS,bbp_775, Ag, ©v)

: : i :
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Reptran & S2A spectral response

Figure: Example of Rhow simulation
using Smart-G* (bbp_775=0.1, s =30°)

Zenith angles 0.2 . .
A dedicated water model derived

from hydrolight simulations
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L2 L Rhow, Tau_aer_865, aerosol, wind module

Gaseous

MeetC2 functional scheme

correction

Glint correction
with wind module estimate

Homemade clouds?
nd cloud shadow?

Bayesian & multiscale
atmospheric corrections
Inversion of log(Va,Vw)

using Bands B05, B07, BSA

Parallel processing coded in python

J L Chl-a, Zeu, Kdpar
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“?;ﬁCRl MeetC2: Current outputs

» Normalised water reflectances + total uncertainty per pixel
» Chl-a

» Euphotic depth

> RGB L1

> RGB L2

» Cloud mask.

Légende

zeu_20180822T132540
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B 4.161122
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[ ]16.628579
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[ ]22.862307
[]24.420739
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Bl 32.212900
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L ACRI Opportunities: improve the atmospheric corrections
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=R = with the introduction of spatial information

» Metodological improvements in the inversion lead to:

J/

** Increase the unmixing capability of the algorithm for the atmospheric corrections:

The shape of the aerosol and water reflectance spectra are similar in

coastal areas and infrared regions leading to inversion issues. The inclusion of
constraints onto the gradients of the atmospheric variables help to unmix the two
contributions compared to a single pixel approach.

X/

** Reduce uncertainties onto the estimates: Case of a non linear minimisation Va, Vw =
argmin(Proa - Proa)-

/

** Increase the speed of the processing : you do not need to do an inversion pixel by pixel
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ségzgﬁc'Rl Single approach vs muti-pixels approaches

1,8 km Tau_aer 865

Tau 865nm 2016062571703
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Tau 865nm 20160625T1703
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Single pixel inversion Multi-pixels inversion

Signature of sediments onto the retrieved AOT=>need to introduce
spatial regularisation terms onto the atmospheric parameters

Venice laguna
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Level 2 validation of the Sentinels 2 A&B over waters

Temperate Site: Venice [Italy]

= A proposition to integrate the ACIX Intercomparaison exercise
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European Space Agency
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Level 2 validation of the Sentinels 2 A&B over waters

Scatterplots, all sites: rhown estimated using S2A&B
matchups Rhown_443.0;nb match= 97 ; median bias=0.0007; std=0.0029 ;r2 =0.64 matchups Rhown_490.0;nb match= 97 ; median bias=0.001; std=0.0027 ;r2 =0.79
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Comparisons with OLCI OL2

20160824 Venice Laguna (similar geometry of observation)
Level 1 S2 RGB Level 1 OLCI RGB
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B©s=40°, Ov=20°, Adp=30°
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Comparisons with OLCI OL2

Seascs
LY

20160824 Venice Laguna

MeetC2 Level 2 S2 Rhown 443 nm Level 2 443 nm OLCI

.02 -0.008 0.004 0.015 0.027 0.039 0.051 0.063
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A ACRI Comparisons with OLCI OL2
20160824 Venice Laguna

S2 vs S3 OLCI L1 443nm S2 vs S3 OLCI L2 Rhown 443nm
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[ CTEP GeoBrowser

c > o G MeetC2 available onto the Costal TEP Web facility

coastal
P GBUDIUW‘bt‘I = L 4y |_V

Processors

Approved My Processors Other

1: select the good tab

Ecobaw | Céline@esa.int

Altimetry Match-up | ctepl@esa.int

sen3cor | ngilles@esa.int

WQ Spatial Statistics ext. shape | Giulio.Ceriola@esa.int

2: the good processor

Meet_C2, v2 of Atmospheric corrections above waters for the Sentinels 2

bsaulquin@esa.

WQ Temporal Statistics | Giulic.Cericla@esa.int

WOQ Spatial Statistics | Giulio.Cericla@esa.int

Please test yorself the MEETC2 algorithm:
https://www.coastal-tep.eu/geobrowser/

Search results AQIs Uploaded Files Processing results Shared Files

If it is not clear please contact bertrand.saulquin@acri-st.fr
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