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B Types of atmospheric correction

Atmospheric correction Algorithm /Software ~ Sensor Studies
Gower and King 2011; Gower et al.
MERIS 2013, 2006
i - MSI
TOA radiance/reflectance T Ody et al. 2019; Qi et al. 2022
OLCI
ABI Minghelli et al. 2021
Descloitres et al. 2021; Hu et al.
2023; Minghelli et al. 2021; Ody
MODIS et al. 2019; Podlejski et al. 2022;
SeaDAS Sun et al. 2024; Wang and Hu 2016,
2018, 2020
Rayleigh scattering correction OLCI Hu et al. 2023; Sun et al. 2024
Hu et al. 2023; Sun et al. 2024;
VIIRS Wang and Hu 2018
MSI
ACOLITE Wang and Hu 2020
OLI
POLYMER MSI Descloitres et al. 2021
G2AC GOCI-IT Shin et al. 2021
Acrosol, sunglint and - Rayleigh POLYMERext OLCI Schamberger et al. 2022a,b

scattering correction




C Cloud, Land and Sunglint masks

L: Radiance, R: Rayleigh-corrected reflectance, Rroa: TOA reflectance, Ryry: Background reflectance

Mask Threshold criteria Sensor Studies
Cloud, Land, Sunglint  L(665) > 15mW.m~2.nm~1.sr=1 MERIS  Gower and King 2008, 2011
R(NIR) > 0.13 ABI Minghelli et al. 2021
Cloud, Land
R(1610) > 0.1 MSI Wang and Hu 2020
Provided cloud flag OLCI
R(2250) > 0.03 VIIRS Ody et al. 2019
R 665) > 0.15
704(665) MSI
Cloud Rroa(665) > 0.1 Qi et al. 2022

Descloitres et al. 2021,
Minghelli et al. 2021; Ody

R(2130) > 0.03 MODIS et al. 2019; Podlejski et al.
2022
Descloitres et al. 2021;

R(667) or R(748) or R(869) > 0.2 MODIS Podlejski et al. 2022; Wang
and Hu 2016

R(671) or R(745) or R(862) > 0.05  VIIRS  Wang and Hu 2018

Cloud, Sunglint R(869) > 0.027 1(\)41%113137 Hu et al. 2023
R(SWIR) — 1.4% R(SWIR)yy >0  VIIRS  Sun et al. 2024

R(1610) — Ryg(1610) > 0.01

and R(2202) — Ry, (2202) > 0.008 oL Wang and Hu 2020




D Indices abbreviations

Abbreviation Full name

MCI Maximum Chlorophyll Index

FAI Floating Algae Index

MSI-MFAI Modified FAT for MSI

AFAI Alternative FAI

LD Line Depth

FLH Fluorescence Line Height

MRE MODIS Red Edge

NDVI Normalized Difference Vegetation Index
RGR Red/Green band Ratio

DVI Difference Vegetation Index

SRG Slope of the Red/Green

SAVI Soil Adjusted Vegetation Index

EVI Enhanced Vegetation Index

ARVI Atmospherically Resistant Vegetation Index
GRD Green/Red Difference




E Spectral indices used in Sargassum detection

R: Reflectance; NIR: Near-InfraRed; \: Wavelength; C, Cy, Cs, C3: Constants; See Suppl. Mat. A and D
for indexes and sensors abbreviations

Reference not in the bibliography: Gower, J. F. R., King, S. A. (2019). “The distribution of pelagic
Sargassum observed with OLCI”. In: International Journal of Remote Sensing 41.15, pp. 5669-5679. issn:
0143-1161, 1366-5901. doi: 10.1080/01431161.2019.1658240. url: https://www.tandfonline.com/doi/full
/10.1080/01431161.2019.1658240
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G Machine learning algorithms used in Sargassum detection

CNN: Convolutional Neural Network; RGB: Red Green Blue; Re: Rayleigh-corrected
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H Detection and discrimination threshold

The range in Hu et al. 2015 refers to water turbidity; in Qi and Hu 2021 it refers to water turbidity and

atmospheric conditions.
FC: Fractional coverage

Detection condition

Discrimination condition

Sensor Index (% of pixel size) (% of pixel size) Studies
MODIS FAI Slickwidth > 25% - Hu 2009
MODIS AFAT FC > 0.2% ] Wang and Hu
2016
Minghelli
ABI NDVI FC > 2% - et al. 2021
Simulated sensor (60m iy FC>1-2% FC > 20 — 30% Hu et al. 2015
spatial resolution)
OLCI FC > 0.27 — 0.55% FC > 0.65 — 2.03% ~
AFAI/GRD ° ° %ﬁ“d Hu

MSI

FC > 0.84 —2.19%

FC >2.13-6.21%

11



I Ocean surface velocity data sources

Source Nature Resolution Studies
Brooks et al. 2019, 2018; Franks et al.

Global HYbrid  Coordinate 1/12° 2016; Johns et al. 2020; Johnson
Ocean Model (HYCOM) et al. 2020; Lara-Hernéndez et al. 2024;

Model Putman et al. 2018, 2020
Ocean reanalysis from Mercator 1/12° Berline et al. 2020; Jouanno et al. 2021,
Ocean (GLORYS12 and . 2023, 2025; Machado et al. 2024; Marsh
GLORYS2V4) 1/4 et al. 2021; Podlejski et al. 2024
Surface and Merged Ocean . .
Currents (SMOC) 1/12 Sebille et al. 2021
Ocean Surface Current Analysis .
Real-time (OSCAR) . 1/3 Johnson et al. 2020

Observation
Drifter-based currents 1/12° Alleyne et al. 2023; Johns et al. 2020;
climatology Podlejski et al. 2023
Altimetry-derived  geostrophic 1/4° Bonner et al. 2024; Podlejski et al. 2023

velocity

12



J Wind velocity data sources

Source Nature Resolution Studies

Johns et al. 2020; Johnson
National Centers for Environmental 9.5° et al. 2020; Lara-Hernandez et al.
Prediction (NCEP) Reanalysis ’ 2024; Putman et al. 2018; Zhong

et al. 2012

Model HRES: 9km Berline et al. 2020; Bonner
European Centre for ERA5: 0.25° et al. 2024; Jouanno et al. 2021,
Medium-Range Weather Forecasts SEASS: 36k 2023, 2025; Lara-Hernandez
(ECMWF) and forecast products 5: 36km et al. 2024; Marsh et al. 2021;
DFS5.2: 0.7° Podlejski et al. 2023, 2024

National Oceanic and Atmospheric
Administration (NOAA) Blended Observation  0.25° Putman et al. 2020

Sea Winds dataset

13



K Windage factor

Reference not in the bibliography: Olascoaga, M. J., Beron-Vera, F. J., Beyea, R. T., Bonner, G., Castelluci,
M., Goni, G. J., Guigand, C., Putman, N. F. (2023). “Physics-informed laboratory estimation of Sargassum
windage”. In: Physics of Fluids 35.11, p. 111702. issn: 1070-6631, 1089-7666. doi: 10.1063/5.0175179. url:
https://pubs.aip.org/pof/article/35/11/111702/2920880/Physics-informed-laboratory-estimatio
n-of

Current data sources Windage Studies

Berline et al. 2020; Johns et al. 2020;
Johnson et al. 2020; Jouanno et al.

Model-based 1% 2023; Marsh et al. 2021; Podlejski et al.
odel-based currents 2024; Putman et al. 2018
0.1% Jouanno et al. 2021
Drifter-based currents 0.5% Alleyne et al. 2023; Johnson et al. 2020
Dedicated drifters tracking Sargassum 0-3% Tussenbroek et al. 2024

aggregations

Sargassum  velocity from satellite
3%

tracking Podlejski et al. 2023

Laboratory experiments 0.02-0.96% Olascoaga et al. 2023

14
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