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4 Sargassum drift )

an increasing natural phenomenon
Changes in the last decade: « The great Atl. Sargassum
belt », local blooms, huge beachings, ...
Possible human origine : global climate warming,
\ Amazon nutrient, ... /
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 Environmental, economical
& health impacts

especially in the Caribbean area
& along the south american

\_ coasts J

An international issue )

One of the priorities of GEO
=4 v « Sargassum plan » launch by the Ministr 2,
. & P y Y BLUE PLANY Blue Planet

of the Environment
. SCERN \_ J

4 A French issue )
‘NR#: v Research projects
FORESEA: seasonnal FC
CESAR: Sargassum detection

ace

> C:Lé v" Private services: CLS SAMtool /

MINISTERE
DE LA TRANSITION
ECOLOGIQUE



https://geoblueplanet2.wpengine.com/
https://www.google.com/url?sa=i&url=https://fr.wikipedia.org/wiki/Minist%C3%A8re_de_l'%C3%89cologie_(France)&psig=AOvVaw2olaHUzTuzW1Qzs5DnaKvU&ust=1618567838271000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIiNy5mBgPACFQAAAAAdAAAAABAD
https://meteofrance.com/
https://www.caec-carib.org/var/caec_carib/storage/images/media/images/logo-anr/32951-1-fre-FR/logo-anr.jpg
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Carte de risque d'échouement pour les 4 prochains jours :

Risque d'éch ouement faible Risque d"échouement fort

Rizgue d'éch ouement Moyen - Risque d'échouement trés fort

Indice de confiance : 3/5

MétéoFrance

(French MetOffice)
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FC

bulletins of Sargassum beaching based on:
=>» Sat. detection
=>» Drift model MOTHY forced by the subsurface

current from the 1/12° global modele (GLO12) of

MOi

MOTHY/CEP MERCATOR_PSY4
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: Prévision pour le 09/04/2021 4 00 UTGC

Position initiale :
08/04/2021 a 12:00 UTC

Sargasses
1020 kg/m3

2807 particules
NFAl --> 15329

001 <=NFAlD.02: varl

0.02 <=M FAl<0.04: varl clair
004 <=NFAI<0.07: jauna

007 <=NFAl0.11: orangs clair
0.1 ==NFAl<0.18: oranga foncs
D.18<==NFAl :rouge

Antilles
Résolution: 1 (minuta)

Systama giodisqua: WGS 54
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Model Configuration
ARCAN36 Bathymetry

O Code: NEMO 3.6 KON N L SO
0 Resolution: 1/36° (~ 3 Km) - 50 z-levels S N\ R ‘
O Domain: Caribbean Arc:

64.25°W,7.89°N / 54.17°W,20.08°N (364 x 454 pts)
Simu. period: 2019

OBCs : GLO 1/12° (T, S, U, V, SSH daily)

Tidal forcing: FES 2014 — 11 harmonics (Lyard et al. 2021) °

Spectral Nudging: towards large scale & low
frequency GLO12 (T, S, U, V)

a
a
a Atm. forcing: ECMWEF (inverse barometer included)
Q
a
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24
South Caribbean Current ; “ | 21 North Equatorial
(sce) ) | _ o1 Current (NEC)
PlN?T R —— e
pmTmmEmEEEmmm——— >y T sccgddies ' ( . _Q° )
[ SCC rings due to the SCC : ("} H J 15 Rig?::(:'::zt!:gsofl\'::eue
i p saia ¥ |
instabilit T ™ S -
: L v i "E\ 47N [ NBCRings | 12 North Bresilian Current
(possible impact of the NBCy P4 e
: oo fil . I N [ g (NBC) & the North
| TGS Wments Crosing § [/ Equatorial Counter Current
\ the Caribbean Arc) ) \\"":':i " \"d nY
L ———— P L e e e e o o . . 1. . . -
(- ;
[ North Caribbean ] - . : - l(\lch " :
Current (NCC 1 g3 (VoM the :
(NCe) =66 =63 —60 =57 —534 =51 : retroflection) :
/

(Fratantoni et al, 2006; Jouanno et al, 2008) N ———. -
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Surface current GLO12
- i "..( .‘_ -'I

| _— ARCAN36-V1

CLASS |

O Realistic solution

O Meso-scale characteristics propagation

A The Sargassum follow the current lines

O Sargassum aggregation at the
periphery of the NBC rings

Continents
& clouds

Pixels of Sargassum

detection
2019-01-01

T T T T T T Current lines of the
—69 —66 —63 —60 -57 -54 —51  “\ ymodels GLO12 &

Red Pixels = Sargassum Detection ARCAN36

*Obs. data: Sargassum detection (MODIS, AFAl method : Wang & Hu, Current Max = 2.06 m/s

2016): SAREDA-DA Project (Berline et al., 2020)
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CLASS IV

Surface current roses from real & virtual drifters collocated on the ARCAN36
domain & for 2019

GL912 ARCA“SG-V3 DRIFTERSN(nb = 39)

NE NE NE

Current velocity (m/s) Current velocity (m/s) /" Current velocity (m/s)
. 0.00-0.20 m/s EE 0.00-0.20 m/s EER 0.00-0.20 m/s
B 0.20 - 0.40 my/s ) =R 0.20 - 0.40 m/s BN 0.20 - 0.40 m/s
SwW SE =1 0.40-0.60 m/s SW SE =) 0.40 - 0.60 mjs SW SE =3 0.40 - 0.60 m/s
1 0.60 - 0.80 my/s 1 0.60 - 0.80 m/s 2 0.60 - 0.80 m/s
= >08m/s @ > 08m/s Em >08m/s
S 3 s

Q Significant over-estimation of the Q Drifters’ trajectories actually improved

W-N-W GLO12 drifter trajectory for ARCAN36

trend *Obs. data: Copernicus product (from IFREMER, CLS, AZTI):
INSITU GLO UV L2 REP_OBSERVATIONS 013 044



https://resources.marine.copernicus.eu/?option=com_csw&view=details&product_id=INSITU_GLO_UV_L2_REP_OBSERVATIONS_013_044
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CLASS |1

gy ‘.ha‘d\ wey

w©
2 1 SST signal enhancement
—_— GLO12 11 \ with ARCAN36-V3 in
—— ARCAN36-V3 01 summer and spring near
s Mopring '; i the southwest coast of
. I S T T Martinique Island
O R R S S L L ’
2 v
SST time series for 2019 : models vs 1{ PN

moorings 01

_1 -

....2 -

*Obs. data: Copernicus product (from NOAA, Cerema, MétéoFrance): v T T ,.\ T T T
marineinsitu.eu R o REAR ‘:\a(d\ apt wey \ S0e \o\‘*
e



http://www.marineinsitu.eu/dashboard/
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CLASS |1

Diurnal o
SSH Time Spectrum : models vs Tide Gauge harmonics semi-diurnal
' T o1 harmonics
1071 A 2
N
= o1 M2 1/4-diurnal
£ 10—] 4
E,: 1/6-diurnal
@
S - 1/8-diurnal —-64 —-61 -58 -55
9 Ondes
g SSH Time Yectrum : models vs Tide Gayge 1/10-diurnal
b .
& 101 |y L 7o rortodfrance (s1fo63-vh1a.od1n) Tide gauge
] =/ — oLo12 Fort de France
z —— ARCAN3643 . .
[=] —_—
& | — TG Fortbefrance (61.063°W/14.601°N) T (Martinique)
1071 — clor2 & 10731 '
—— ARCAN36-V3 K S SH M
10-2 10- 100 10° g 10-5 AM
Frequency [days™] =
: . =
(J ARCAN36 & tide gauge spectra are quite g
w 1077 -
well fitted g
o
. Q.
 ARCAN36 is clearly powerfull vs GLO12 109 {

*Obs. data: Copernicus product (from SHOM): - e
marineinsitu.eu

Frequency [days™}]



http://www.marineinsitu.eu/dashboard/

VALIDATION ARCAN36 — Spectral Nudging benefits

CLASS IV

SST time series & SST stats on the
ARCAN36 domain & for 2019

i Spacial Average SST Time Series

— GLO 1/12°
29.5 4 = SST L4

— ARCAN36-V2
29.0 | == ARCAN36-V3

28.5 4

28.0

27.5 4

SST (°C)

27.0 4

26.5 4

26.0 4

25.5

O Time series of ARCAN36 with SN & obs.

are better fitted

*Qbs. data: Copernicus product (from UK Met Office):
SST GLO SST L4 NRT _OBSERVATIONS 010 001

BIAS (°C) CORRELATION RMSE (°C)
0.6 1.0 0.6
184 = 05| = . 09| = ’ 0.5
N 0.3] ™. 0.9] N 0.5
164 % 02 % 0.8 [ N 0.4
° 0.1 . 0.8 % 0.3
MBS 4 0.1 s 0.7 e 0.3
12 4 - # 0.2 s 0.7 ‘ 0.2
et -0.3 % 0.6 3 0.1
107 ? -0.5 0.6 0.1
8 _| T T T T -0'6 T T T T T 0.5 T T T T .I‘ 0.0
—64-62—-60-58-56 —64-62-60-58-56 —64-62-60-58-56
0.6 1.0 0.6
18 - ™8 05| = " 0.9 0.5
Do 0.3 ™. 0.9 0.5
161 % 02| % 0.8 0.4
° 0.1 ° 0.8 0.3
14 1 0.1 S 0.7 0.3
12 4l ¢ 0.2 s 0.7 0.2
s 0.3 ~ 0.6 0.1
10 7 0.5 0.6 0.1
8 T T T T T ‘0.6 T T T T T 0.5 T T T T al.': 0‘0
—64-62—-60-58-56 —64-62—-60-58-56 —64-62—-60-58-56

2019-01-02 to 2019-12-24

O SN clearly improves biais & RMSE

Q SN improves OBCs’ behavour
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https://resources.marine.copernicus.eu/?option=com_csw&view=details&product_id=SST_GLO_SST_L4_NRT_OBSERVATIONS_010_001
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Evolution of an NBC ring: ARCAN36 vs GLO12

Comparison of Lagrangian trajectoiries The NBC ring
GLO12 GLO12 + ARCAN36-V3 diameter decreases
25 25 - in by arriving close to
The NBC ring seems - 5 | the Caribbean .Arc
to dissipate itself | but conserves its
between the (\R : % o | . x N\ /> shape & tends to go
16 K-

Caribbean Arc &
Barbados Island 139,

on northward by
engulfing the
Barbados Island

10 A

The ARCAN36 scenario
corresponds to the

69 —65 —61 -57 53 69 —65 —61 —57 —53 observations

(Fratantoni et al, 2006)

2019/01/02 - 2019/04/10

Trajectories of 16 virtual Lagrangian drifters initially seeded in a NBC ring on the
retroflection area (orange square: 52°W-49°W / 5°N-8°N)
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Evolution of an NBC ring: ARCAN36 vs GLO12
Comparison of SLA

U The NBC ring is well represented by both S
models =
R
O SLA signature of the eddy arriving on the ~
Caribbean arc:
v Obs.: the eddy keeps its structure & is
deflected northward after passing the
Barbados
v" ARCANS36: the eddy keeps its structure by ~
engulfing Barbados = a delay / obs. §
v' GLO12: the eddy tends to be deformed wg
N
Ul
Difficulty to conclude
*Obs. data: Copernicus product (from CLS-AVISO): -

SEALEVEL GLO PHY L3 REP OBSERVATIONS 008 062

-0.20-0.16-0.11-0.07-0.02 0.02 0,07 0.11 0.16 0.20


https://resources.marine.copernicus.eu/?option=com_csw&view=details&product_id=SEALEVEL_GLO_PHY_L3_REP_OBSERVATIONS_008_062
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D ARCAN 36/G LO 12 Se n Sitivity tests of WII:I:THY;C;P MEH?:;OH7PS:4W :Prévissit::'pour le 2:‘/,‘/04/202.1 a00uUTC

, , . /\\/K//ﬁ\/s/«/‘://’;;;tf ‘f e :eumslji:u:':tj:lne:

16'30N f.f‘/m/c\/c\ o it % 16'30N arga:
MétéoFrance on Sargassum drift FC "~ e (7 W e
R R R R A P P S S 2807 particules
o A R R R L R oo e 1sze
won |22 N S e T

0 Student-internship of Master Il: e AN .

v Ewen Jamet:

Sargassum aggregation process

=>» Partnership with MIO (Med. Inst. of Oceano.) b

v Flavie Dubost & Leonel Chiendje: S

Eddy tracking study = =D .
=>» Partnership with Cotonou & Toulouse Univ., D& ol T " U& &
LEGOS (Lab. d'Etudes en Géophys. & Océano. “‘3 @ “.;. - (@) \a%
Spatiales) & IRD (Inst. de Rech. & Dev.) AT

/ 12°N 00 i ; N ] 12°N QD 12°N
! L ) "\(z ),“J Lo -z
H H . \.\ - il /1/7 10°N T -j—j \\\\:7// 10°N T ﬂ /;,/ 10°N
=» Partnership with ECCC (Env. & Chgt. Clim. ﬁ}_\ ( s%\ s%\ q
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