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The Coastal OCH ',

An interface in the land-coastal ocean-open ocean continuum @m

Wide range of processes and scales (from small to large temporal and
spatial scales)
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Long Term, High-Resolution and multi-parameter approach

Spatial and temporal scales involved

during phytoplankton blooms

Interactions of the differents elements involved

in the eutrophication process
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Data flow from Low to High Resolution |nteg ratEd Obse rvatiOn

monltorlng systems (Ferry Box buoys )
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CONTEXT Bloom of Phaeocystis globosa in the English Channel
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Main considered pressures in the eastern English Channel — North Sea Ecosystem

Global Change, Extreme Events OM, nutrients inputs Nuclear Power Plant Aquaculture

\T ransboundary effects  (Gravelines + Normandy) Fish farming
| Boulog:: ‘"‘:““" : :

":;,
- -sur-Mer
Séqe

« Phytoplankton Biodiversity, Dynamics (incl. HAB)
+ Hydrology + Interactions (biot., abiot., scales)
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Web Alert System and Forecastlng of HAB |n the English Channel
“~ .2 |(and elsewhere)
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Coastal observation — Machine learning and early HAB detection QOFB L |Ifremer
ulcosi: fiisic

Definition of Favourable Environmental Statuses for Blooms
Development of an Expert Forecasting, Warning and Decision-Making System
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@ Towards an early warning system

Development of an expert system, facilitating the issuance of

scientific and technical recommendations by human experts, in
in situ data,™— support of environmental managers and decision-makers for the

Satellite and modelling products \ Driver and Response components. j




Harmful Algal Blooms — Observing, Understanding and Predicting Sl Tmpuictiodfs

Species Psewdo-nitzschin spp. and

Pharocystis globosa Phenology and
Niche. J. Mar. Sci. Eng. 2022, 10, 174,
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spp- and Phaeocystis globosa Phenology and Niche proctiiubt
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Harmful Algal Blooms — Observing, Understand and Predict

Bloom of Phaeocystis globosa in the English Channel

With long-term coastal observations:
» Ability to detect and prevent HABsS
 Ability to deconvolute global and local

changes
* Including changes from low to high trophic
levels

Changes in the balance of the Phaeocystis / Diatoms ratio
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|A-based Expert System ,OFB R Halawi Ghosn (PhD 2021-2024)

| - Classification Labels Classification agent
R ¥ M-SC
e
&) Ayl
At A
L T e
Multi- _
Agent *“L—‘“‘“M
—
System
Label/Data
correspondence
—

S1
S2

Sx

S1
S2

Sx
S1

S2

Sx

Prediction
Label

—_—

Majority vote

S1
S2

Sx

18



Multi-level Spectral Clustering

Characterization of phytoplankton biomass dynamics by defining multi-criteria environmental states

« MSC Level 1: Two periods were identified, one being more productive than the other
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)mc - Multi-level Spectral Clustering
T Characterization of phytoplankton biomass dynamics by defining multi-criteria environmental states
Lods1-Hf
e’ o

« MSC Level 2: Each of these two main periods (productive and non-productive) is divided into sub-
periods corresponding to key environmental states: pre-bloom, bloom and post-bloom.
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Multi-level Spectral Clustering

Characterization of phytoplankton biomass dynamics by defining multi-criteria environmental states

« MSC Level 3: 8 environmental states with different dynamics and characteristics in terms of
controlling factors.

« Detect the start of a phytoplankton bloom when nutrients are added.
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Multi-level Spectral Clustering

[Bloom states: Classes 8, 7 and 3

=1 Labels
| K
B:

States correlated

with different phytoplankton community, :
Including Harmful Algae 0

o4 Jos o6 o7 08 09 10 11 12
time by month

8 - Winter transition

towards bloom state 7- Bloom 3- End of bloom
classe 8 classe 7 classe 3
pourcentage correspondance: 26.39 % pourcentage correspondance: 42.21 % pourcentage correspondance: 44.5 %
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Application
Impact of Phaeocystis blooms on the Nuclear Power Plant of Paluel

Weekly
Newsletter

Foam prh:ieooystls
E‘"gﬁ'ﬁsh@annel

based on:
microscopic counts,
HF data,
S3 EuroHAB Web Alert System

anticipation of
clogging problems

Po;aqn

* Lieux de prélévement t1:tranche 1;t2:tranche2;
hebdomadaire t3 :tranche 3; t4 : tranche 4

Sites potentielsde mise en
place PFB/AOA

Financial
support:

J
s €DF

Bulletin de surveillance de Phaeocystis

Bulletin du 20 avril 2021

Surveillance du phytoplancton : Réseau SEN-REFHY

Infor i : ires via SEN - Fegionsl Observation snd Monitoring program for Phyroplankton and Hydmlogy in the
mm&mmlﬂ SEN dataset - Regional Observation and Monitoring Program for Phyfoplankton and Hydrology
in the eastern Englith Channel 1992-3016. SEANCE. hopo!/doiosg10.17T282/50832

M"g"."z‘ ) = N ot lex dilférentes stations e 1 Bae de Somme
Dk4 - {ATS0, Bif, Mim et Mer 2), da Boulogne sur mer
Bha '] - a (Bll a B3, gradient cite-large) et de Dunkerque

naoql:nsmuli. ] .
é Blg ] = e {Dk1 2 Dk4).

B|2 | =  Abondance de Phasocysris dépassant 10 mullion
%I} - = de cellules par litre 3 toutes les stations sauf BIL.
ATSO ~— : = : =  Angmentation de |'abondance de Phasocystis en

E E -E E g Baie de Somme of 3 Dunkerque.

L R R

Samaine =  Dimmmution de |'abondance de Phaeogystiz entre

Abondance de Phasocystis (callules par fiire) pour las statons de la Baie les dewor dermeéres semaines 3 BIL.
de Somme (ATSO, B AMim, Mer 1), de Boulogne sur Mer (Bi) of de

Dimbargue (D).

Sarveillance a haute fréquence temporelle : Station MARFL Carnot (Boulogne sur mer)
Informations complémentaires via bitp. 'www.seance org'dataM2B635754/ ef http-/deierg’ 10.17382/30754
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fluorescence est proportionnelle a la biomasse
phyfoplancton

e

A

La fluorescence est trés élevée entre le 9 et le 16

avml 2021.
Mo [l F
phytobs-retrk

Flaorascancs FFU
m
. i

T wem ma 1
ors

Evaluron de la fluorecence entre i 9 of le 16 avril 2001

- Thiz wroek has besm parthy carrisd v shoush the project 53-EURCHAB {Sentined-3 mroduct hmwmwm
wvant) fimaed by the Furopeom Regiomal Develonmrt Frnd Frzmve-Cronmal-Fogiind

Surveillance i mésoéchelle : Sentinel 3 - EUROHARB
Informations cemplémentaires via hitps-\/www s3eurohab. ew'poral/

= Excellente modélisation du nisque de Phasocystis
en Manche orentale le 19 avil 20210

= Fort msque de presence de Phasoccfis en
Manche orentale.

= La risque de présence de Phasocyzsiz est plus
mwodéré 3 Iz cdte qu'an large.

= Le nsque au CNPE de Penly est plus mmportant
que le nsque an CNPE de Paluel.

Risque associé 4 ia prisence de Phaeocystis au 19 avwil 2021, Risque
quaiiffe d mexistant (blew fonce) 0 cortaim (rouge fonce).

tarough the DNTERREG
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