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Sargassum

* Brown algae

* Pelagic algae




Geography

» Before 2011 : Sargasso sea
e Since 2011 : Great atlantic sargassum belt

e Gulf of Guinea and Caribbean sea




The aggregations

Habitat for the marine life




The strandings




Issues begin...

Emission hydrogen sulfide and amoniac

Arsenic and chlordécone insecticide

Environemental, health, touristic, societal
strong impacts

Authorities need to collect the algae

Stranding forecast (place, date and
guantities)

Valorisation... (fertilizer, biomaterials,
biofuel...)



Objectives

Detection and monitoring of Sargassum aggregations
- time and spatial scales
- using multi-sensor satellite data

Improvement of forecasts by combining
- physical transport models
- artificial intelligence approach

Validation of satellite products and forecast models using in-situ measurements

Provide sargassum bulletins dedicated to end-users (authorities, collectors,
tourists, fishermen, etc...)



Remote sensing products

Developing algorithms and processing chain
e Building an integrated database to support remote sensing activities

* LEO satellite : MODIS, Sentinel-2 and 3, and GEO satellite : ABI/GOES East

e Algal index, Radiative transfer models, NN to detect also immersed aggregations
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Remote sensing products
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In situ measurements

* The in-situ campaign was carried out in Martinique from 23 June to 3 July 2024
Measurements on Sargassum aggregations :

* Velocity

* Spectral reflectance

* Coverage

* Thickness

e Biomass




Aggregation and current velocity

SPOT location tracker on drifting buoys

Courant01
Courant02
Radeau01
Radeau02
Radeau03
Radeau04
Radeau05
Sargasse01




Surface buoy

* Arduino + data logger
* Batteries: 4x pile D
e SPOT location tracker

Light sensor TSL2561

0,1 a 40 000 lux



Aggregation border

26/06/2024
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Spectral reflectance

ASD spectrometer
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Aggregation thickness

Insta 360° Camera

Device
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Aggregation thickness

Thickness =2 depends on the wind

Windy = from 0to 1.5 m

Without wind => some centimeters




Biomass measurement




Sargassum coverage | -

GoPro on ULM

23 june 24 june

1flight 2 flights
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Sargassum coverage

GoPro on ULM

RGB SAM on RGB

Nb of detections->surface (m?)




Satellite data on 26 June 2024

Sentinel-2 Sentinel-3
PIRGB PIRV B
Sentinel-2 Segr\;lnsl-3

dAFAI

dAFAI->FC->surface (->biomasse)



SargView app: Citizen Science

Le Bt ¢ Viows iwez 6t ‘Sargpacsas’ 7
Martinique

Le Vau

Vous avez dit “Sargasses” ?

Découvrir 'application Que sont les sar; gasses ?

¥Azer Taslicatan ef partager des cosenvatons
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Drift forecasting (mechanistic model)

Estimation of aggregation velocity (magnitude and direction)

Optical flow and Swift methods

Optical Flow - MOD Optical Flow - MYD

Spatial Revisit
Index i
resolution period '
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Sargassum detection (Al approach)

input :
MSI/s2 | OLCI/S3 e
Resolution  10m 300m € CHAUTES
Product detection dMCl
Color Red Gray

Good correlation between OLCI/S3 and
MSI/S2 detections

Marine Laval Phd.

S2 -> coastal waters 8 mars 2021
S3 -> open waters OLCI-S3



Drift forecasting (Al approach)

Displacements of Sargassum agg. are learned
for the training using consecutive days

| 19/05/2021
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Wind, waves and current



Drift forecasting (IA approach)-WP4

d (detection)

Validation (detection)




Sargassum activity bulletins

Since 2022 Météo France publishes Sargassum bulletins on 3 sites

meteofrance.gp o R &

a0

“%8a  4-day forecast risk assessment : low, , strong, very strong

A 15-day tendency to depict the Sargassum influx

meteofrance.mq

@ A 2-months tendency is planned to depict monthly to seasonal evolution

meteofrance.gf




New indicators

New indicators (2024) to feature the 15-day trend

Input Data :
Sargassum fractional coverage from MODIS A/T data

\ ’ / p h Percentiles obtained from a 3-day rolling average of sargassum
N o -— surface over the historic period from 2011 to 2021 on targeted

Low @33 Medium 950  Strong 975 Very strongd100 .o-5rg areas.
Source : SAREDA project, 2020

Sargassum activity

Activity Evolution

s e N= | R dv ] Confidence score scales from 1 to 5.
trengthening tra redueing Coefficient of variation of the estimated surfaces for the period

x/5 : Confidence score

Indicateurs dhactivité Sargasses au 14-05:2024 Among others, 30-day surface measurements to support decision-making processes
Perspectives : Replacing MODIS by OLCI/S3 as a data source

=== [HMref) : Moyanne mensuse 2011-2021

Exa m p I e . I a0 - = (MMZ2023) | -‘f.m-. tisdle ?G?..'l.
| ‘ ‘/ | e T R R A R TR A T
Indice de u:’hma s
., %46 -
: E Average April 2023
2em L I
E

¢ oo

Indice de confiance : /5 | N e vl e e el

© Météo-France

24 L1208

METED FRANCE
Souree: foars Ddsns 80 Barfing & Jacques Desolaitras (2021)


https://www.icare.univ-lille.fr/data-policy/?policy=sareda

Bulletins dissemination

- vidéo suivante
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Méréo-France
Antilles frang
| surveillance ¢

| Détection

La détection |
moyenne et |
opbques emb|

Le littoral antilly :

ke | Début de la saison des sargasses marquée par des * New Sargassum section on the Météo France website
échouements importants en Guadeloupe en cette fin de

caréme 2024 Articles, news / Alerts, warnings
e TV Bulletin (since August 2024)
En Guadeloupe, la saison des sargasses de 2024 a bel et bien commenceé. Aprés un début d année relativement .
i e s e bt et e Martinique and Guadeloupe la 1¢ channel

dernitres semaines. Les alizés et les courants marins ont désormais poussé des guantités imporiantes
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Forum organisé et fédéré dans le cadre

Sargassum Observation Forum with R Um de 'Observation

local stakeholders des Sargasses

izal Le 27 Juin 2024

’{ifﬁ Horaires a venir

June 27, 2024 at University of Antilles, Fort de France (Martinique)

©) A I'Université des Antilles (Laboratoire Caribéen de Sciences
Sociales, 97275 Schoelcher) et en distanciel (lien Zoom a venir)

Participants : 30

Main actors :
* Researchers (MIO, Université de Toulon, Université de Lille, CEVA),
* Forecasters (Meteo France),
* Local actors (direction de la mer, BRGM, Madininaire, CubySystéme)

*  Observing network (Sargassum monitoring) _Théh‘jatiques ’
‘Observation de I'échouement et de la dérive

Presenting on Sargassum observation
* Air quality
* Remote sensing,
* In situ measurements
* (itizen science
* Sargassum dam experiment




National scientific meeting on the proliferation of Sargassum

e June 19, 2023 at Institut de Physique du Globe de Paris
* Participants : 31

* Main actors :
* Researchers (MIO, Université de Toulon, Sorbonne Université, Legos, Lemar),
* Industry (CLS),
* Space agency (CNES),
* Data center operators (AERIS/Icare/LOG),
* Forecaster (Meteo France),
* Local actors (BRGM, Madininaire).

* Presenting results over the last 5 years (2018-2023) on Sargassum proliferation
* Remote sensing,
* Transport and growth modelling,
* Genetics and composition
* Valorization of Sargassum
* Validation of existing products

© /7 )‘
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Conclusion

2024 : remote sensing detection, 2025 : velocity estimation, 2026 : drift forecasting
Validation of products using in situ measurements (detection, abundance, velocity and biomass)
A better understanding of stakeholder’s expectations (Forum and interviews of local stakeholders)

Communication through publications / conferences / national meetings
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