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Europe’s eyes on Earth

re the chlorophyll-a products for the Baltic Sea?
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Europe’s eyes on Earth

Chl-a products (8/9) based on Sentinel-3 OLCI data

Level 1 1x1 300 m Case-2Regional/CoastColour (C2RCC) atmospheric correction and pixel identification tool (Idepix v1.5) (Brockmann et al. 2016);

Product name

C2RCC_S3
pixels with following raised flags removed from the study: invalid, sun_glint_risk, cloud_risk, cloud, and cloud_shadow.
MOIRYVISSESKIN | evel 1 1x1 300 m POLYMER L2 v.4.12 atmospheric correction (Steinmetz, Deschamps, and Ramon 2011); pixels with bitmask 0 used in this study.
Level 2 1x1 300 m EMETSAT product (OLCI WFR) NN: Neural network based approach (Doerffer and Schiller 2007) for turbid waters;

pixels with following raised flags removed from the study: cloud, OCNN_fail, AC_fail, highglint, adjac;

OC4ME_S3 Level 2 1x1 300 m EMETSAT product (OLCI WFR) OC4ME: Maximum Band Ratio (MBR) semi-analytical algorithm (Morel et al. 2007) for clear waters;
pixels with following raised flags removed from the study: cloud, OC4AME_fail, AC_fail, highglint, adjac.

MCI_S3 Level 3 1x1 300 m Maximum chlorophyll index (MCI) (Gower et al. 2005) used to derive Chl-a with linear regression (Chl-a = 7.94 * MCI + 10.05, negative results removed) on OLCI WFR reflectances;

pixels with following raised flags removed from the study: invalid, sun_glint_risk, and bright.
FLH_S3 Level 3 1x1 300 m Fluorescence line height (FLH) v7.0.0 (Letelier and Abbott 1996) used to derive Chl-a with linear regression (Chl-a = 1235.07 * FLH + 6.52) OLCI OLCI WFR reflectances;

pixels with following raised flags removed from the study: invalid, cloud, cloud_ambiguous, cloud_margin, highglint, adjac, and AC_fail.

BalAlg_S3 Level 3 1x1 1000 m  Copernicus Marine Service product OCEANCOLOUR_BAL _CHL_L3 REP_OBSERVATIONS_009_080:

BalAlg is an updated version of multilayer perception (MPL) neural network (D’Alimonte et al. 2012).

ONNS_S3 HR [NEVERK] 1x1 300 m Copernicus Marine Service product OCEANCOLOUR_BAL_CHL_L3 NRT_OBSERVATIONS_ 009 049:

(0)]
|—|
(0)]
w

ONNS_S3_LR 1x1 1000 m  OLCI Neural Network Swarm (ONNS) v0.9 (Hieronymi, Miiller, and Doerffer 2017).
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Other available Chl-a products (8/12)

C2RCC_S2_HR Sentinel-2 MSI 3x3 mean 20 m C2RCC atmospheric correction and Idepix v1.5 (Brockmann et al. 2016); pixels with following raised flags removed from the study: cloud_risk, cloud_shadow, and

C2RCC S2 LR 3x3 mean 60 m clear_water (if not raised). In case of two tiles overlapping, the better matching concentration was considered.

C2X_S2 HR Sentinel-2 3x3 mean 20 m Case2R/CoastColour-Extreme (C2X) atmospheric correction and Idepix v1.5 (Brockmann et al. 2016); pixels with following raised flags removed from the study: cloud_risk,

C2X S?2 LR 3x3 mean 60.m cloud_shadow, and clear_water (if not raised). In case of two tiles overlapping, the better matching concentration were considered.

(SO]VIMN QYIS Sentinel-2 3x3 mean 20 m Case2R/CoastColour COMPLEX v1.1 atmospheric correction (Brockmann et al. 2016); pixels with following raised flags removed from the study: cloud_risk, agelb_at_max,

COMPLEX S2 LR 3x3 mean 60 m adet_at_min, and valid_PE (if not raised). In case of two tiles overlapping, the better matching concentration were considered.

HOIRAVIS RS ISl Sentinel-2 3x3 mean 20 m POLYMER L2 v.4.12 atmospheric correction (Steinmetz, Deschamps, and Ramon 2011);

POLYMER S2 LR pixels with bitmask 0 used in this study. In case of two tiles overlapping, the better matching concentration was considered.
- = 3x3 mean 60 m

HR-OC_S2 Sentinel-2 1x1 60 m Copernicus Marine Service product OCEANCOLOUR_BAL_BGC_HR_L3 _NRT_009_202: The High-Resolution Ocean Colour (HR-OC) Consortium contains pixel

identification (IdePix), atmospheric correction, in-water processing and merging and the Chl-a is derived by following the approach of Lavigne et al. (2021).

SatBaltyk_model MODIS, EcoSat 1x1 1000 m SatBattyk portal product SatBaltyk: EcoSat eco-hydrodynamic model SatBaltyk using Moderate Resolution Imaging Spectroradiometer (MODIS) and EcoSat data

(“SatBattyk” n.d.).

ERGOM_model - 1x1 2000 m Copernicus Marine Service product BALTICSEA_ANALYSISFORECAST_BGC_003_007: Biogeochemical model ERGOM forecast (Neumann 2000).

CMEMS_model - 1x1 4000 m Copernicus Marine Service product BALTICSEA_REANALYSIS BIO_003_012: The Baltic Sea Biogeochemical Reanalysis is using the ice-ocean model NEMO-Nordic

coupled with the biogeochemical model SCOBI (Swedish Coastal and Ocean Biogeochemical model) together with a LSEIK data assimilation scheme (Hordoir et al. 2019).
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Band Ratios (BR) applied on top- and bottom-of-atmosphere reflectances (R)
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Sentinel-3 R665/R560 R665/R709 R709/R674 R709  R754/R665 (R665-R709)*R754 R709-(R665+R754)/2 R754/R709-R754/R665

Sentinel-2 R665/R560 R665/R704 R704/R665 R704 R740/R665 (R665-R704)*R740 R704-(R665+R740)/2 R740/R704-R740/R665
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All results
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Take home

« 21 different available Chl-a products of the Baltic Sea, from witch 9 are based on Sentinel-3 data
« 8 different empirical band ratio type algorithms
* The best performing Chl-a product was C2RCC of Sentinel-3 OLCI data

 The empirical band ratio algorithms with Sentinel-3 data were more successful than any of the available
product

« High uncertainties of the results shows that there is still room for improvement for atmospheric correction
methods
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