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The HIGHROC (HIGH spatial and temporal Resolution
Ocean Colour) project develops the next generation
coastal water products and services from ocean
colour space-borne data

Uncertainties associated to satellite products are
qguantifield at regional scales and provided to
scientists and users
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Satellite data and products

High Spatial resolution: S2plus

Landsat—OLI (30 m), Sentinel2-MSI (20 m)
Medium resolution: S3plus

MODIS, VIIRS, OLCI (250 - 1000 m)
High Temporal resolution: GEO

MSG-SEVIRI (15 mn, 4000 m)

. N
L2R products: nLw, Rrs, rhow

L2W products: SPM, TUR, Chla, Kd, IOPs
N Y,




Methods (validation)

» Regional algorithms
AC (MUMM, NIR-SWIR, SWIR, SR) + L2W inversions

» Routine processing at regional scales
S2plus (VITO), S3plus (BC), GEO (RBINS)

> Match-ups
Quality control of satellite products and field data
Protocols adapted to test sites (1 to 3x3 pixels, +/-1h to +/-3h)

» Quantification of uncertainties
As the differences in % between satellite products and field
measurements (slope, NRMSE, MAPE)



Test sites / In situ data

»  Multi test sites (from clear to highly turbid waters)
» Field data from ferries, oceanographic cruises, autonomous fixed platforms
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Satellite Lwn (mW/cm”2 sr um)

Results: atmospheric corrections (S2plus)
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=» Match-ups between OLI-derived (SWIR AC) & Aeronet-OC MOW1 nLw (SNS)
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Satellite Rrs (sr-1)

Results: atmospheric corrections (S2plus)

=» Match-ups between OLI-derived (SWIR AC) & in situ R, (Gironde estuary)

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Rrs
n= 45
R?=0.96
| RMSE =0.0032
MAPE =14.35%
| ® Rrs_443
® Rrs_483
] © Rrs_561
| o Rrs_655
® Rrs_865
0.00 0.01 0.02 0.03 0.04 0.05 0.06

In-situ Rrs (sr-1)

1x1 pixel +/-0.5h

Satellite Rrs (sr-1)

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Rrs
| n=140
RZ=0.96
| RMSE =0.0031
MAPE =13.13%
) ® Rrs_443
® Rrs_483
} @ Rrs_561
] O Rrs_655
® Rrs_865
0.00 0.01 0.02 0.03 0.04 0.05 0.06

In-situ Rrs (sr-1)

3x3 pixels +/-0.5h



Results: atmos

pheric corrections (S3plus)
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=>» NRMSE on multi-spectral nLw and Rrs varying from 10 to 25%




Satellite Rrs(sr*-1)
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Results: atmos
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Results: TUR and SPM retrievals (S2plus)

=» Match-ups between OLI-derived and in situ SPM (Rhone River mouth)
using an adaptative (green > red > NIR) algorithm
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Results: TUR and SPM retrievals

(S2plus)

=» Match-ups between S2plus- and Smartbuoy-derived TUR (SNS)
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Results: Chla retrieval (S2plus)

» Chla mapping at 20 m spatial resolution (S2-MSl) (Gernez et al. 2017)

based on Gons et al. (2005) algorithm (a,,,(675))

phy

[ R.(NIR) = b, (NIR) => a,(665) => Chla ]

el ok e
S F LY L1

2016-03-18 (high tide) 2016-04-07 (low tide) 2016-04-27 (ebb)

Ongoing validation exercise...



Results: TUR retrieval (S3plus)

In the SNS,
numerous TUR
match-ups

(here 1x1) with
Smartbuoys data

...some
remaining
calibration
issues?
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Results: Kd retrieval (S3plus) Warp. Kd

In the SNS, numerous K
match-ups (here 1x1) with
Smartbuoys data
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Satellite TURIFTU) - 845nm

Results: TUR, SPM and Cha

retrievals (S3plus)
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=>» Match-ups between S3plus satellite
products (TUR, SPM, Chla) and shipborne
measurements reveal typical differences
(NRMSE) lower than 15%
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Results: Chla retrieval (S3plus)

Chlorophyll temporal trends (weekly averages, 2012)
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Conclusions / Perspectives

Significant efforts made to develop multi-sensor OC algorithms to remote
sense L2R (nLw, Rrs) and L2W (TUR, SPM, Chla, Kd) products at high spatial
and temporal resolutions

A large database with many quality match-ups was established to quantify
the uncertainties associated to OC satellite products in coastal waters: 10-
25% (NRMSE) for L2R and L2W

Issues remain concerning the accurate remote sensing retrieval of Chla
concentrations in turbid coastal waters

Validation of high spatial (S2-MSI) remotely-sensed Chla concentrations in
turbid waters

Validation of VIIRS and OLCI (S3plus) satellite products

High spatial and temporal remote sensing of OC products opens new
perspectives for the monitoring of coastal waters
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Monthly Kd averages - temporal trends
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Modis

» CTD
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