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Project Objectives

© To create a cross-border monitoring network and data
portal for assessing Good Environmental Status of
the common waters between the French-English
Channel.

@ To produce a Web based alert system for the
detection of water quality and harmful algal blooms
using the latest European Space Agency / Copernicus
satellite data.

© To conduct a socio-economic analysis of the impact
of Harmful Algal Blooms in the French-English
Channel.

Environment
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https://www.s3eurohab.eu/



A sexy project ?

o Satellites

© Toxic algae
2@ Food poisoning
2 Neurotoxins

© Shellfish industry
© Spin off Bathing Waters ?

@ Alert service
© Saving Money ?£?

EA FW and Marine

Incidents FSA List Eurohab list Extended List Combined List

Alexandrium tamarense Alexandrium spp. Alexandrium spp. Alexandrium spp.

Azadinium spinosum Alexandrium tamarense
Azadinium spinosum
Karenia mikimotoi
Lepidodinium chlorophorum
— _ Karenia mikimotoi
Pfiesteria-spp: Lepidodinium chlorophorum
e, . Phaeocystis globosa
) ETIVITOTRtorbkentrum cordatum Pfiesteria spp.

Phaeocystis globosa

Protoceratium reticulatum

_ Protoceratium reticulatum Protoceratium reticulatum
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WP 1: Management

S-3 EUROHAB Work Packages.

ommunication, outreach, promotion

WP 3: Cross border monitoring
network & data portal for assessing
Good Ecological Status.

Lead PML; Partners IFREMER-Brest,
-PenB, -Boul, EA, UoS

WP 4: Web based alert system for the
detection of water quality and harmful
algal blooms.

Lead IFREMER-Brest; Partners PMIL,
-PenB, EA, UoS, CRPM, D&S IFCA

WP 5: Socio-economic analysis of

impact of Harmful Algal Blooms in

the FCE. Lead PML; Partners UBO,
EA, CRPM, D&S IFCA

S-3 EUROHAB Stakeholders:

Marine managers:

 FSA, DEFRA, CEFAS, AEAP, AESN,
AELB, Marine Scotland, SPHA, ABP,

AFBI...

 Fishery and Shellfishery end

users:
* Southern-IFCA, CRCBN, OS-UK...

« Marine policy makers eg: DG-ENV,
DG-MARE, OSPAR, ICES, OSPAR ICG COBAM
Pelagic Habitats Expert Group...

 Wildlife conservation groups:
DWT, CWT.



https://www.s3eurohab.eu/en/

Harmful Algal blooms (HABS)

o “Societal” term
2 What harms us or things we value

 Shellfish bed closures, recalls
* Nuisance scum on beaches

2 Potential cost to industry & health
« £18K - £87M wider industry
« £300,000 hospital costs

WRARNING

CONTAMINATED
SHELLFISH




A Rogues Gallery
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Species Responsible for
Amnesic Shellfish Poisoning

Pseudonitzschia spp.
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Table 1 Toxin syndromes and symptoms within UK waters
Toxin Causal species I Symptoms I

PSP Saxitoxin and gonyautoxin Alexandrium spp. Tingling and numbness
Drowsiness

Gymnodinium spp.
Pyrodinium spp. Incoherence
i ) ) ) In high doses - respiratory amrest or cardiovascular shock or
Paralytic Shellfish poisoning death
DSP Okadaic acid and Dinophysis toxin (1,2 Dinophysis spp. I Nausea
and3) Frorcentrum spp. Vomiting I
Web Alert System
EUROHAB has produced a web based alert system for a selection of the most important Harmf
B DECIES t el - N
« Kare e jen in tf e imi
» Pse Z , [ & ellfish P 1
For more a e Web Aler e ase mentation here
ASP Domonic acid Pseudo-nitzschia Nausea I
Vomiting
Diarrhoea
. . . . Abdominal cramps
AmneSIC She”fISh pOlSOﬂlng I Loss Of Shor"[ term memor},r



PML | WP3. Env driving factors that lead to HABs in WCE.

Activity 3.2. Assessment of environmental drivers of HABs and WQ. Lead - UoS.
Five Target Species:

Pseudo-nitzschia sp.
release domoic acid
that can causes

Amnesic Shellfish
Poisoning.

Dinophysis spp., produce
toxins that result in
diarrheic shellfish
poisoning causing severe
human gastrointestinal
problems.

Phaeocystis globosa

Karenia mikimotoi and produces foam that can Tt O ?
Lepidodinium clogg the gills of fish and & Ss b L
chlorophorum can lead to shellfish, lead to anoxic 2 saldiimer:
oxygen deficiency in the conditions and has a
water column causing fish negative impact on tourist

and shellfish mortality. beaches.
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In situ data

&

Environ
Agency

REPHY sampling stations

- phytoplankton

- chlorophyll-a

- temperature

- salinity

- turbidity

- dissolved oxygen
- nutrients

All phytoplankton
species
on 55 stations

Only dominant and
harmful species
on 93 other stations

Time senes

2D years

on ~ 20 stations

10-20 years

on numerous stations




Ferry box and continuous plankton
recorder (CPR) data




Some results:

Environmental Driving factors

Factor

Dinophysis spp

Phaeocystis globosa

Hydrography
(water
column
structure)

vvv

Salinity

Water
temperature

Rainfall

Pseudo-nitzschia spp

Karenia mikimotoi

Lepidodinium chlorophorum

Wind speed
and direction

Surface
irradiance

Nutrients

Biological
interactions

Environment
LW Agency




Annual Average Chlorophyll

Some results: s
GES & Food Web Worries inshore .
20
© General improvement in Chl .
O But ...  smpiter LnPhyto vs date )
9 Increase in cell numbers ol e
© Increase in proportion of small cells she oo hessdibdbhi
2 Increase in proportion of dinoflagellates 1 '
9 This ... e B o I ot
© Correlates with change in Nutrient ratio } .
9 Signal weakens as you go offshore p——————

Scatterplot of DIN [tN/d] vs totalP [tP/d]

9 Offshore different. .| .
@ Chl & PP decreasing | T |

o Life form climate change signals

* Not strong in Eurohab area
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Y
=]

Decad:

300+ 1940's

.......

200+ 1960's

1970's
. 100- 1980°
@ Environment 1990
/ 2000"
A Agency 0 2010

0 20 40 60 80 100 120 140 16(

totalP [tP/d]



Effect basically in area of Fresh Water influence
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Chlorophyll BN &
Changes over
20 years

a) 90th percentile of Chl-a
(productive period)
1998-2003

F o -
0.21 1.012.01 500 10.0115.] 25.1
F90 Chl—a 1998_2003 (mg.m™)

e

Gohin et al. (2019).Twenty years of satellite and in situ
observations of surface chlorophyll-a from the northern Bay of
Biscay to the eastern English Channel. Is the water quality
improving? Rem Sen Env. 233
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a) 90th percentile of Chl-a
(productive period)
2012-2017

?s@; ,

| S )
0.2l 1.0lz.0l 5.0 100015, 25.1
F90 Chi—a 20122017 (mg.m™)




%lle Primary Prod :1997-2005
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90%ile Primary Prod: 2006-2016




Context set ...
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Ocean Colour validation.

Global Ocean Colour satellite constellation: 1997 - current.
1997 02 07 27

NASA — VIIRS JPSS

- Since 2015
\ \ ESA — Sentinel 3A-\ and over
.
] S— the next 5
ESA - Sentinel-3C
“We have entered a « T easemen 5 -~ Years,
boom period for o= 16 more
satellite ESA — Sentinel-2C ocean
oceanography. JAX:A;CEM'C_ colour
—Hyspiri .
NASA-GEO-CAPE Sate I I IteS
BUT we need will be
independent validation ISRO—OCM-3 launched.
of these products INPE-SABIA-MAR
using high quality in

situ data.”
Q. Ageney
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PML i R o(4) - Western English Channel Observatory.

English Channel transect & stations:
Case 1 (May-Oct); Case 2 (Nov-April). |

Three :
SATLANTIC Weekly sampllngi\ at L4 & E1
HyperSAS I

spectro-

radiometers

mounted on bow
of R/V Quest.

Stepper motor

platform to

compensate for

solar azimuth

and vessel

heading. 3.3 nm

spectral

resolutionanda | 5%

field-of-view of & JSLHFNA  “Along-track

Zlft‘;‘i;fl: ~ - RBale) SATLANTIC
' SSEERE HyperSAS system

Spectra measured from April-Dec 2016.



Tun

26000 spectra in the Western English Channel from April-Dec 2016.
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~ Lab experiment

4.0
—— chl-a = 1.00 mg/m~™3
3.5 4 —— chl-a = 20.81 mg/m~™3
—— chl-a = 40.62 mg/m~™3
3.0 - chl-a = 60.42 mg/m~™3
—— chl-a = 80.23 mg/m~™3
2.5

2.0

1.5 A

1.0

0.5

0.0

I T T T T T T T T
350 400 450 500 550 600 650 700 750 800

Karenia absorption

—— chl-a = 1.00 mg/m~™3
—— chl-a = 20.81 mg/m~™3

0.04 - chl-a = 40.62 mg/m~™3
chl-a = 60.42 mg/m~™3
chl-a = 80.23 mg/m~™3

0.03

0.02

0.01-\‘\‘\}KN . aar
#

Ll OO =
.
\\-‘\# a L
-~ La] Lol o] L] ™

0.00 4
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Karenia backscatter

chl-a = 1.00 mg/m~™3

0.008 —
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chl-a = 60.42 mg/m™3
0.006 —— chl-a = 80.23 mg/m~™3

0.004

0.002

0.000

I T T T T T T T T
350 400 450 500 550 600 650 700 750 800

Karenia bloom Rrs
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Non-harmful bloom Rrs

pim@pml.ac.uk



Then create your algorithms




Ocean colour scenes Manual training Training samples

20 ML 2E0Z TI0E GWT mknosn band 20 JUL 2002 1302 GMT unknown band

L Rarote Senzing Sroup

Harmless
algae

i

.0
-90 -32 2.6 8.4

Classifier Multivariate analysis Ocean properties
pim@pml.ac.uk



Pseudo-nitzschia HAB map

HABS chasing

B - HABrisk [ - harmless

B - nobloom [ - not classified

§9 Knyironment Also Dinophysis and Azadinium



Harmful Algal Bloom risk maps

Lower risk
No bloom

Unknown

Phaeocystis globosa bloom in the
Karenia mikimotoi algal bloom in Southern North Sea in spring 2003
the Western English Channel in
summer 2010

ﬁ Fnvirnnment
Kurekin, A.A., Miller, P.I. & Woerd, H.J.V.D. (2014) Satellite discrimination of Karenia mikimotoi and Phaeocystis harmful algal blooms in
European coastal waters: merged classification of ocean colour data. Harmful Algae.




PML |2 Pseudo-nizschia EO vs. IFREMER in-situ data
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wan ™ Phaeocystis EO vs. IFREMER in-situ data
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Pzeudo—nitzechia, complexe delit ao 447354, FLORTAT

Station Chia in —situ {mg,/m3
te {mg,/m3)

Ee é’v ~ S3-EURQHAB
i 01/06/2018 ’
, B 92.%%>
potnd r_" 2 - .-_" ..7_4-;:

Blation hlg Satelite {mg/m3)

Chlerophiyll—a
m N
o.z1 1.0l z.0l 5.0l 10. 151 25.mg/m=3

+

pim@pml.ac.uk



Web Portal - https://www.s3eurohab.eu/portal/

2 Timeline
o2 Risk
o Taxa

Y Indicators
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Summer 2020: Things were blooming

2 Karenia mikimotoil
@ Coccolithophores




Sentinel 2 preview image
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Karenia Risk and likelihood assessment

V Indicators
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Changes rapidly
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High Res 4t June
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What's the cause ?

2 Karenia - dinoflagellate
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https://www.google.co.uk/url?sa=i&url=https://gizmodo.com/how-tiny-algae-helped-form-the-famous-white-cliffs-of-d-1786782704&psig=AOvVaw0ChWAoTiHqBVIF984N5Aa3&ust=1591975330814000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLD7lbWI-ukCFQAAAAAdAAAAABAi

Stretch the actual
blue-green colours

to fill the whole blue-

red spectrum, so
green/brown/red

indicates
phytoplankton,
bright cyan is
coccoliths, orange is
suspended
sediment. Dense
'red' blooms would
look murky green-

brown in reality

Environment
W Agency

Enhanced ocean colour
02 Jun. 2020 Daily composite
Sentinel-3A OLCI 300m resolution

Plymouth Marine Laboratory
Remote Sensing Group / NEODAAS







Some of Our Spinoffs

2 Inform our shellfish waters
© Why more toxic events of French side?

2 Web Alerts added Bathing waters tool ?
@ Coloured water alerts ?

2@ Better inshore Chlorophyll algorithms

2@ Test bed for Lifeforms tool (MSFD)

© Data portal and stats tools (callbrate our results
with others) e ——

© Our data analysis is influencingag '_
© Money for monitoring ——
@ EO is not “a simple innovation”

Environment
.W Agency
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Coastal and Transitional

EUROPEAN UNION

France (

) England

Sentinel products for detecting EUtROphication and rmful Algal

Bloom events in the French-English Channel

The project will use data from the recently launched European satellite, Copernicus Sentinel 3, to track the growth and spread of harmful algal
blooms in the Channel. This data will then be used to create a web based alert system, the first of its kind in Europe, to alert marine managers and
fishing industries of the growth of potentially damaging algal blooms.

Budget received from the France (Channel) England Programme:

€2.6 million ERDF

Project Duration Total Project Budget

4 years €3.76 million

Environment
Agency

Thankyou

www.s3eurohab.eu
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