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The consortium
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LEGOS: coordination, modelling
MIO: biological modelling, remote sensing
LIS : remote sensing
MARBEC : lagrangian modelling
LOCEAN : high resolution modelling
Mercator Ocean : operational 

LaRGE : probabilistic and high resolution 
modelling
BOREA : in-situ coastal observations
L3MA : biological and lagrangian modelling

CICESE : lagrangian modelling

Already planned interactions with : ANR SARGASSUM-ORIGINS, ANR SAVE-C, Interreg CaribCoast, 
H2020 Blue Growth TRIATLAS, TOSCA SAREDA-DA project, ICARE and ODATIS data centers

30 scientists from 9 research 
centres : remote sensing, 
ocean modelling, in-situ 
observations, probabilistic 
and mechanistic forecasting
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} A basin scale phenomenon

Context

Wang et al., Science 365, 83–87 (2019) 5 July 2019 2 of 5

Fig. 1. Sargassum distributions in the Gulf of Mexico and the Atlantic Ocean. (A) Monthly mean Sargassum areal coverage in the Caribbean Sea
and the central Atlantic Ocean, with a maximum of ~ 6000 km2 or >20 million tons in June 2018. The year mark starts from January. (B) Monthly mean
Sargassum density (% cover) in January, April, July, and October of 2011–2017 after excluding the nonbloom year of 2013. (C) Monthly mean Sargassum
density for the month of July from 2011 to 2018. The GASB is observed in all years except 2013.
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Wang et al. (2019)

} Large year to year variability of Sargassum

MODIS Sargassum observations
(Ody et al., PlosOne, 2019)

Improving our capacities of seasonal forecast will help the civil society to face the 
intensity of the large-scale bloom at the scale of the Tropical Atlantic

Sargassum during these two cruises, and highlight the large-scale Sargassum distribution in the
Tropical North Atlantic, for two different seasons of the same year (Fig 4). MODIS AFAI com-
posites showed that Sargassum was detected along the whole of the cruise track, except in the

Fig 4. MODIS AFAI composites for the West Atlantic (A) and Transatlantic (B) cruises (1 km resolution). Composites were computed using all the available
MODIS AFAI images for a zone encompassing the cruise track over its duration. The cruise track is represented by a white dashed line and stations are symbolized by
dots with colors indicating the observed raft types (as in Fig 1). The detection area observed north of 24˚N near the Canary Islands in the Transatlantic cruise MODIS
composite is attributed to the presence of Trichodesmium that has a red edge signature similar to Sargassum. Observations of abnormally high concentrations of these
cyanobacteria were indeed reported on Canary Islands shores and coastal waters in summer 2017 by [59].

https://doi.org/10.1371/journal.pone.0222584.g004

Pelagic Sargassum aggregations in the Tropical North Atlantic Ocean

PLOS ONE | https://doi.org/10.1371/journal.pone.0222584 September 17, 2019 13 / 29



Context

} Some difficulties to overcome…

Fig 6. Satellite images (MODIS-VIIRS and OLCI) and in situ pictures of Sargassum aggregations and rafts observed in the middle of the Tropical North Atlantic
during the Transatlantic cruise (Y07b). A) MODIS and VIIRS -AFAI composites, with modeled currents as light grey arrows. B) OLCI-MCI image with modeled
wind as dark grey arrows. The dense Sargassum area (11˚N- 33˚W) on MODIS-VIIRS composite is composed of Sargassum filaments and large aggregations as shown
in OLCI-MCI. Zooms on two large Sargassum aggregations are shown in lower right insets. The cruise track is indicated as a white dashed line. C) In situ picture of one
Sargassum type 5 raft observed on A) and B) zooms, taken at station Y07b about two hours after the VIIRS and MODIS images.

https://doi.org/10.1371/journal.pone.0222584.g006

Pelagic Sargassum aggregations in the Tropical North Atlantic Ocean

PLOS ONE | https://doi.org/10.1371/journal.pone.0222584 September 17, 2019 16 / 29

✓ Large uncertainties on biomass 
estimates from space

✓ Forecasting the seasonal circulation, 
heat and biogeochemical content 

• river forcing
• climatic mode
• …

Ody et al. (2019) 
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} Some difficulties to overcome…

Context

✓ Sargassum physiology 
and dynamics

• Growth
• Mortality
• Aggregation
• Drift

✓ Local ocean circulation and its fluctuations
• Transport from the open sea to the coasts 
• Possible accumulation of Sargassum

eddy generation and growth in the central Caribbean
(Andrade and Barton 2000; Oey et al. 2003). By contrast,
other numerical model studies (Murphy et al. 1999;
Barnier et al. 2001) propose that there is a strong influ-
ence of the rings produced by the North Brazil Current
(NBC) retroflection, a hypothesis consistent with process
studies on eddy flux through island chains (Simmons and
Nof 2002). The role and behavior of the NBC rings near
the Lesser Antilles remains unclear, but they are known
to influence the circulation east and west of this island
chain (Carton and Chao 1999; Richardson 2005). Since
their presence near the Lesser Antilles is ubiquitous, they
appear to be linked withmost of the Caribbean eddies. In
Jouanno et al. (2009), a comparison between different
regional numerical experiments indicate that mean eddy
kinetic energy (EKE) and eddy population in the Carib-
bean Sea are not substantially different in the absence or
presence of NBC rings. The authors conclude that the role
of the NBC rings is mostly to act as a finite perturbation
for the instability of the mean flow and to influence the
frequency of formation of the Caribbean eddies.
The seasonal and interannual variability of the Carib-

bean eddies have been poorly documented. Analyzing
15 months of altimetry data, Andrade and Barton (2000)

found an enhancement of the eddy activity in the central
Caribbean during July–October. They suggest that this
maximum could be due to direct action of both wind
stress and wind stress curl, together with a strong me-
ridional surface gradient of salinity caused by intense
precipitation during summer. In the Eastern Carib-
bean, the analysis of 10 looping drifters in Richardson
(2005) suggests a maximum of anticyclone population
in September–November and a minimum in March.
Both the atmospheric conditions over the Caribbean

Sea and the large-scale oceanic systems connected with
the circulation in the Caribbean basin show significant
seasonal variations. The intense and persistent easterly
winds of the Caribbean low-level jet (CLLJ) are known
to vary semiannually, with two maxima in the summer
and winter and two minima in the fall and spring (Wang
2007). Johns et al. (2002) found that the inflow through
theWindward Islands passages has a large seasonal cycle,
with a maximum in June and a minimum in September–
October. Since the growth of the eddies appears to be
related to the instability of the mean flow, one could ex-
pect that the variability in size and strength of the Ca-
ribbean eddies are related to variability of the speed,
transport, and shear of the mean flow. In the Atlantic

FIG. 1. Model domain and snapshot of sea surface height (SSH) and surface currents at day 15May 2007. It illustrates the interaction of
a NBC ring with the Barbados (located at 138N, 588W) and the occurrence of large anticyclonic eddies in the region from the Lesser Antilles
to the Nicaraguan coast. Surface current vectors are only shown for speeds greater than 0.15 m s21.
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Jouanno et al. (2012)

?



International Joint call on Sargassum, 19/10/246

FORESEA proposes interdisciplinary research activities to

} advance our current knowledge on the large-scale distribution and 
variability of the Sargassum events

} integrate this knowledge into a mechanistic seasonal forecast

} refine the forecast through cost effective probabilistic methodologies at the 
scale of the Martinique and Guadeloupe coastal areas (short term and 
seasonal)

Aims
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Management of the project

WP1 Remote sensing
Improve the detection of Sargassum from space 

LIS, MIO, ICARE, OceanScope

WP2
Modeling Sargassum

distribution and 
fluctuations

MIO MARBEC 
L3MA LEGOS

WP3
Seasonal forecasting

of abundance in 
the Caribbean

LEGOS MERCATOR

WP4
Coastal dynamics

and local stranding
Forecast

BOREA LaRGE LOCEAN

General public,
fishermen, …

Stakeholders, 
managers, …
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WP1 Remote sensing

} Improve identification algorithms 

} Synergies/merging between different sensors

} Detection of Sargassum pathways near the 
coast with high resolution satellite sensors

} Near-real time daily estimates of Sargassum
remote sensing with km resolution using 
MODIS (ICARE best effort operational chain) Wang and Hu (2016)
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WP2 Understanding and modelling 
Sargassum distribution

Build an integrated Lagrangian-physiological Sargassum model to simulate the 
large-scale distribution of Sargassum biomass

} Sargassum growth and mortality (mesoscosm experiments)
} Sargassum drift, dispersion and aggregation drivers

Comparison with long term and large scale satellite observations (2009-2019)

à Useful for carry out sensitivity studies to different forcing (e.g.,  Amazon, 
warming, circulation interannual variability)
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WP3 Seasonal forecast

Provide a seasonal and mechanistic ensemble forecast of the large 
scale Sargassum distribution (from t0 to t0+7 months)

} Implementation of a Sargassum module in the MERCATOR operational 
platform

} Validation/tunning in re-forecast mode over the last ten years and 
operational implementation for the last year of the project

} Production / Free diffusion through web interface

Huo et al. (2016)
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WP4 Toward fine-scale forecast of sargassum
stranding in Martinique and Guadeloupe

4.2 High-resolution ocean 
circulation modelling

4.1 In-situ hydrodynamics observations

4.3 Probabilistic forecasting 
Statistical forecast using satellite-derived algae indexes 
and simulated high resolution hydrodynamic 
trajectories 

Downscale the seasonal forecast at the scale of the Martinique and Guadeloupe islands :
à Need to considers as closely as possible the complexity and nature of the coastline
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Results expected
Observations. Improved teledetection techniques

Causes of the phenomenon. A better understanding of the causes of the 
proliferation and sensitivity to river runoff, upwelling, equatorial dynamics, 
warming

Tools A mechanistic modelling of the Sargassum populations that will 
implement the biology and complex drift properties of the Sargassum drafts. 

Forecast A seasonal and mechanistic forecast of the Sargassum distribution 
with confidence interval :
à large scale 
à Martinique and Guadeloupe regional scale

Web-application providing large scale distribution and stranding forecast



Thank you for your attention
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