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1. Executive Summary

This report relates to W@8treach, communication and engageinemt.update bB.1anddescribes
the activities of the JERNEXTTNA programme carried out under Task 8.8: Implementing Transna
Access to coastal observatories.

I nformation on the Callsdé programme, the rul.
seletion and approval of proposals are described in D8.9, and the facilities participating to the TNA
in D7.1.

Three Calls were launched by JENEED, anPlBaccesprojects wesripported with EU furidhe launch

of each Call was precededlbggaperiod of preparatory work: the drafting of the required publicity ani
documentation, the updateecfNA Web pages on the JEREXD website, and the promotion of the acces
opportunities offered.

This document describes the various stbgslimvthe implementation of the Calls, giving an overview o
proposals that were acceptethanscientific and technical results

JERICNEXTWPE8DS.11290819V1.0
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2. Introduction

The JERICREXT Consortium offers Transnational Access (TNA) to a number of uniGoadilropeal
Observatories and Calibration Facilities for international research and technology development. The f
to users are ferryboxes, fixed platforms, including cabled observatories, gliders, dalitingtiorssels
laboratories and marresearch statipggecial equipment

Freeofcharge access to the facilities specified in the TNWasomtanted following the evaluation and
selection of proposals submitted by user groups for their utilization in response to thHseduiteglibated Ca
lifetime of the JERWIBXT project. The assessment and selection of submittedgropodatted by an
independent panel of experts (Selection Panel, 8&),basdd on scientific excellence, innovation an
eventual impacts on thtest theart.

Access to a specific infrastructure (or a specific installation that is part of an infrastructure) by a u:
intended as a concession granted to use the infrastructure to collect specific data following the imple
a speific automated measuring system. Unless otherwise stated (e.g. for the use of gliders), the
systenwas provided by the user group. The access conceddlbgislicdé technical and scientific support
by the access provider, and any ¢p@niab required by a user group to use the assigned infrastructure.

ThreeCallswere launched by JERNEXT(Table 2.1and 3Qser projects were positively evaluated by the
Selection Panel and selected for exetwioof these were canceled bgcttess providé8OCIBjor
technical reasons, and therefore were not carried out.

Table2 1: Dates and results of JERMERT TNA Calls

TNA Call 1st Call 2nd Call 3rd Call

Total Proposalg

Opening of the call May 2, 2016 | February 20, 20| January 15, 2071 (Submitted and
supported)

Deadline July 5, 2016 April 102017 March 12, 2014
No. Proposals
(submitted) 12 16 12 40
No. Proposals 6 15 9 30
(selected

In the following we describe experience for selecting and implementing thedealswjgots, some
outcomes being achieved.

JERICNEXTWPE8DS.11290819V1.0
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3. First Call

The first Call was lslied on the JERHNEXT website on May 2, 2016, the deadline for proposals submis
originally planned on June 20, 2016 was extended up to July 5, 2016 Qedf ainnexdement). The Call
was wdely advertised via the JERIEXT newsletter and the mailing lists of the JERICO RI. The prop
were edited according to the Application template distributed with the Call announcement (ref.
Application Foxrm

Twelve submitted proposals passed througtetselection process (ref. ArvBuidance Note). From
theprs cr eening made by the TNA Office, three of
Consequently, only ninthefn were sent to the Selection Panel for evaluation and selection of the re
groups to be financially supported in this Call.

The Selection Panel basn established at the JERIEXT Kietff meeting (Mallorca, Spain, October 1,
2016) involvingetmembers of the Scientific and Technological Advisory Committee (STAC). The TNA |
allows to name additional experts for the evaluation, if necessity rise, but the final assessment and
TNA projects to fund is done by the Selectiamlah® additional expert was involved in the evaluatior
the proposals submitted to the 1st Call, and the STAC members having peairticpatedate thsted in
Table3.1

Table3.1 Review panel for the first call for access in 2016

Review panel Affiliation Role
member
Laura Beranzoli INGV, ltaly Representative of EMSO
Eric Delory PLOCAN, Spain Representative of NEXOS
Peter Herman DELTARES, The Netherland Chair of the STAC
Alicia Lavin Monter¢ IEO, Spain Past member of FP7 JERBEO
Janet Newton University of Washington, United Stg Past member of FP7 JERICO
America

Isabel Sousa Pinto | University of Porto, Portugal Vice chair of EMBOS
Roger Proctor IMOS and University of Tasmania, Austl Past member of FP7 JERICO

A Selection Panel meeting was organized in Bordeaux, France, on Septembeg w1 &ix out of
nine evaluated proposals wetlg ebdcted for funding (TaBje 3

Results of evaluation were communicated to the propdepteiber/October 2@18l selected user
projets were published in the JERIEXT websititip://www.jeridceu/tna/selectpbjects/firstall).

TNA END User agreements have been signed between the institution leading the usey, ¢ineup (en
coordinator IFREMER andeahefiziary giving access to oinfradtructure (facility operator).

JERICNEXTWPE8DS.11290819V1.0
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Table 2 Results of proposal evaluation following the first call for access in 2016

JERICO-NEXT

Reference User project | Title User group P.I. User groupnembers | Host Infrastructure Score
number Acronym nationality(ies)
JN_CALL_1 | MAICA Mediterranean Aerosol | Jacques Piazzola France, Greece Acqua Alta Oceanographiq 16.3
Coastal Areas University of Toulon, TowerCNRISMARItaly
Mediterranednstitute of
Oceanographiyrance
JN_CALL_1 JABACUS Third Algerian BAsin | Giorgio Budillon Italy Glider facility, SOCIRip |20.0
Circulation Unmanned | Universita degli Studi di N
Survey iParthenopeo
JN_CALL_1_{CarbonAS |Seasonal variability in | Andrew King Norway Poseidon FerrybBdCMR, |21.5
carbonate chemistry in { Norwegin Institute for Watg Greece
southern Aegean Sea | ResearciNorway
JN_CALL_10] ANTEIA Directional wave measy Ibone Rodriguez de Pablo| Spain Galway Bay Data Busil, |19.5
sensor validation ZUNIBAL, SL, Spain Ireland
JN_CALL_11]FinisGlider |Pilot experience to César M. Gonzalez Pola M Spain Glider National Fagil@iNRS|17.0
incorporate Glider Spanish Institute of France
technology to the Finist{ Oceanography, Spain
repeated hydrographic
section.
JN_CALL 1 |GLIDER GLIDER missions in the| Aldo Drago Malta Italy Glider National Fagil@iNRS| 18.3
SOUTH SOUTHern Sicilian Chal University of Malta, Malta France

JERICNEXTWPEDS.11290819/1.0
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4. Second Call

The secon@all was operofn 20 February to 10 April 2017 idely wdvertised via the JERIEXT
newsletter and the mailing lists of the JERICO RI.

Sixteen proposals were submitted and one of them did notfessbilitythesssessmirotn one of the
facilly operators involved, so, following the TNA procedurdrithvdechithe evaluatiomhe remaining
were eligible apdssed through a thstap selection process (ref. Am@yidance Note).

Followindhe TNA protoaditional expewerenamed for the evaluation in supporiSafi¢glston Peh
Theevaluation teanslisted in Tablel4It was composed by foembers of the Selection Panel agreeing tc
do the evaluati@xmemberof the User Panel (a group of experts establisttaiskV8.1 representing
enduser communities linked to JERIC&Nd anember of the JERISEXT consortium, whose Institute

not involved in the TNA activity.

Table 4L: Evaluation panel for the Second TNA Call ofNERTCO

Name Affiliation Group
Laura Beranzoli (5) INGV, Italy Selection Panel
Alicia Lavin Montero (6)| IEO, Spain Selection Panel
Janet Newton (6) University of Washington, United States g Selection Panel
America
Roger Proctor (5) IMOS and University of Tasmania, Austrg Selection Panel
Laurent Coppola (3) CNRS, UPMC, Villefranche, France User Panel
Jo Foden (2) OSPAR, United Kingdom User Panel
Peter McKenZiéidlane (1 Scitus Management Limited, United Kingq User Panel
David Mills (3) Bangor University, Uritiedydom User Panel
Olaf Sveggen (1) Fugro Norway A.S, Norway User Panel
Johan Vercruysse (3) | Flemish governmelDKi aKust, Belgium | User Panel
Rajesh Nair (2) OGS, ltaly JERICENEXT Consortiun
The number of proposals evaluated by edwdr meyported inside brackets

The final assessment and selection of TNA projects to fund was done by the four members of the Se
only, during a videoconference mbelihgnluly6, 2017during which all the evaluated proposals were
approved féunding (Tabde?.

Results of evaluation were communicated to the piopiuigrn2]7and selected user ptsjegere
published in the JERNEXT websifettp://www.jeridceu/tna/selectptbjects/secowdll).

TNA END User agreements Ibese signed between the institution leading the user group (end uset
coordinator IFREMER and the beneficiary giving access to owned infrastructure (facility operator).

JERICNEXTWP8DS8.11290819/1.0
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Table4.2 Results of proposal evaluation following the second call for access in 2017

(pHIMS) witbnboard
QA/QC, for ocean and
water quality monitoring

9 Atmospheric and Marine
Research Station, FMI,
Finland

9 Marine Research Centre

Laboratory, SYKE, Finlaf

Reference User project | Title User group P.I. User groupmembers | Host Infrastructure(s) Score

number Acronym nationality(ies)

JN_CALL 2 |EvoLUL Long term underwater | Konstantin Kebkal Germany, France , Expandable Seafloor 17.7
evaluatiolocalization in | EvoLogics GmbH, Germar Spain Observatory, UPC, Spaif
extreme conditions

JN_CALL_2_ ] MicroPlastox| Microplastics in the mar Jodo Pinto da Costa Portugal 1 Galway Bay Cabled 19.0
environment: estimatior| University of Aveiro, Portu Observatory, SBI, Irelang
and ecotoxicological log 1 MS Color Fantasy, NIVA
assessment Norway

9 Heraklion Coastal Buoy,
HCMR, Greece

JN_CALL 2 {ReMoBiB Real time monitoring of| RobWitbaard the Netherlands Underwater Node Helgol| 19.3

bivalve behavior Netherlands Institute for S HZG/AWI, Germany
Research, the Netherlands

JN_CALL 2 {ABACUH Fourth Algerian Basin | Yuri Cotroneo Italy Spain, Algeria Glider facility, SOCIB, S 21.0
circulation unmanned | Universita degli Studi di N
survey AParthenopeo

JN_CALL 2 !ANB Senso| Testing an autonomous| Nathan Lawrence United Kingdom 9 Ferybox at m/s Silja 18.5

pHIMS seltcalibrating pH sensg ANB Sensordnited Kingdo Serenade, &¥E, Finland

JERICNEXTWPEDS.11290819/1.0
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Table4.2 Results of proposal evaluation following the sdoord@asls in 2017 (continued)

JERICO-NEXT

studies in Mediterranea
Part 1. Feasibility and

comparability of differer
methods in oligotrophic

seas

Fimish Environment Institu
SYKEFinland

HCMR, Greece
9 Poseidogalibration Lab,
HCMR, Greece

Reference User project | Title User group P.I. User groupnembers | Host Infrastructure(s) Score

number Acronym nationality(ies)

JN_CALL 2 {ADVANCE |Automatic Data and Vid Simone Marini Italy Spain 9 Expandable Seafloor 23.0
Acquisition for uNderwg CNRISMAR, ltaly Observatory, UPC, Spair
monitoring acraSsastal 1 Galway Bay Cabled
Environments Observatory, SBI, Irelanc

JN_CALL_2 {BBTRANS | Threedimensional Ainhoa B. Caballero Reye{ Spainltaly COSYNA Glider, HZG, 19.0
circulation and transpor| Azti Foundation, Spain Germany
within the sou#lastern
Bay oBiscay from a mu
platform approximation

JN_CALL_2 {LETSSAT Leverage tracking Georgios Koutras Malta 1 Heraklion Coastal Buoy,| 18.8
efficiency on Openlichnos Lidalta HCMR, Greece
oceanographic buoys u 9 Saronikos buoy, HCMR,
an energy autonomous Greece
solutiotransmitting 1 Athos buoy, HCMR, Gre¢
satellite messages

JN_CALL_2 |MOCo Sea |Monitoring of Organic |loanna Kalantzi Greece 1 Port Operational Marine | 170

Pass Contaminants in the wa| Institute of Oceanography Observing Systest.
of e Southern Europe | HCMRGreece Balchik, KBAS, Bulgaria
with Passive Sampling 1 Meteoceanographic site
GB, CNRSMAR, Italy
JN_CALL_2_|FluorMed Phytoplankton fluoresce Jukka Seppéla FinlandFrance 1 Heraklion Coastal Buoy, | 20.2

JERICNEXTWPEDS.112290819V1.0
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Table4.2 Results of proposal evaluation following the second call for access in 2017 (continued)

Characterisation of Syri
ADCP

Sonardyne International L{

United Kingdom

Observatory, SBI, Irelang

Reference User project | Title User group P.I. User groupnembers | HostInfrastructure(s) Score
number Acronym nationality(ies)
JN_CALL_2 |FOULSTOP |Fouling Protection for |Laurent Delauney France Expandable Seafloor 230
marine optical systems | Ifremer Detection, Sems Observatory, UPC, Spaif
and Measurements
Laboratorfrance
JN_CALL_2 |DYNAS Dynamics and turbulenq Pascale Bouru&tibertot France Sicily Channel Observat¢ 20.8
the Sicily channel Université Pierre et Marie CNRISMAR, ltaly
Curie, Laborami
ddOc®anogr ap
France
JN_CALL_2 |GETSCh Glider Experimentth@ | Sana Ben Ismail TunisigAlgeria, Franc| Glider National Fagility 20.3
Tunisigsardinia Channe| Institut National des8ces | Italy CNRS, France
et Technologies de la Mer,|
Tunisia
JN_CALL_2 | MONICOAST Monitoring of organic | Natalia Montero Ruiz Spain, Italy 1 Heraklion Coastal Buoy,| 20.5
contaminants by passiv| AZTITECNALIApain HCMR, Greece
samplers in the Southel { Saronikos buoy, HCMR,
Europe coastal areas Greece
JN_CALL_2 | ECSyrinx Environmental Geraintest United Kingdom Galway Bay Cabled 19.7

JERICNEXTWPEDS.112290819V1.0
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5. ThirdCall

ThethirdCall was opewoifin 19anuaryo 12 March 2018 and watblgrtised via the JERNEXT newsletter
and the mailing lists of the JERICO RI.

Twelve proposals were subm@itesl.of these was not eligibtausehe required infrastructure was not
includd in the consortium and none of the consortium's infrastructure Theldeneaining were eligible
and passed through a ttep selection process f&kahex 3Guidance Notdwo of thed¢RIPR2 and
ABACUS)were canceled by the accesiderdor technical reasons, and therefore were not carried out.

No additional expert was involved in the evaluation of the proposals submiiftell, tnth¢he STAC
members having participated to their review are listédlin Table

Table5.1 Review panel for the Second TNA Call of-BEXICO

Review panel Affiliation Role
member

Laura Beranzoli INGV, ltaly Representative of EMSO

Eric Delory PLOCAN, Spain Representative of NEXOS
Alicia Lavin Monter¢ IEO, Spain Past member of FP7 JERICO
Janet Newton University of Washington, United Stg Past member of FP7 JERICO

America
Roger Proctor IMOS and University of Tasmania, Austl Past member of FP7 JERICO

A Selection Panel meeting was organized in Rome, ltaly, on Judarizgy @08y seven out of eleven
proposals were selected for funding and for the remaining four the judgment was suspended pending
from the proposdrellowing the dfecations received, two other proposals were approved, for a total o
proposals, indicated ales.2

Results of evaluation were communicated to the prohdyéntgis0B, and selected user ptejaere
published in the JERIMEX Twebsitehttp://www.jeridaeu/tna/selectpbjects/thiahll).

TNA END User agreements have been signed between the institution leading the user group (en
coordinator IFREMER and the beneficiary giving access tcstwoieddr{féity operator).

JERICNEXTWP8DS8.11290819/1.0
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Table5.2 Results of proposal evaluation following the third call for access in 2018

Reference User project | Title User group P.I. User groupnembers | Host Infrastructure(s) Score
number Acronym nationality(ies)
JN_CALL_3 |DEFPANG |DEepsea Fish Passive | Eric Parmentier Belgium Glider facility, SOCIB, S 23.0
Acoustic Monitoring by | University of Liege, Belgiul
using Glider technology
JN_CALL_3_]INTERCARBI Intercomparison of Lauri Laakso, Finland, Germany, Research StatidfiVA, 19.8
instruments for carbona FMI, Finland France, Italy Norway
system measurements
JN_CALL_3 {FRIPR2 Frontal dynamics Antonio Olita Italy Glider facility, SOCIB, S 16.0
influencing Prima CNR, Italy
Productiomvestigating
the onset dfie spring
bloom mechanism throl
gliders
JN_CALL 3 {ABACUS Fifth Algerian BAsin Yuri Cotroneo Italy Spain, Algeria Glider facility, SOCIB, S 18.3
Circulation Unmanned | Universita degli Studi di N
Survey AParthenopeod
JN_CALL_3_{MultiFluoro | Testing new multi James Kirkbride United Kingdom 1 Ferrybox at m/s Finnmai¢ 20.5
parameteluorometer in | Chelsea Technologies Grd SYKEFinland
optically complex Ltd, bitedkingdom { Marine Research Centre
environments Laboratory, SYKE, Finlar

JERICNEXTWPEDS.11290819/1.0

Pagel4/178




St

JERICO-NEXT

Table5.2 Results of proposal evaluation following the third call for access in 2018 (continued).

basechutrient sensor
packagéor Ferrybox ©n

line monitorimgplication

Reference User project | Title User group P.I. User groupnembers | Host Infrastructure(s) Score
number Acronym nationality(ies)
JN_CALL 3 |WGMFSPI | Assessment of the Adriana Dalto Brazil Sediment Profile Imager,| 17.5
Ecological Quality statu| FederaUniversity of Rio de CNRSFrance
the West Gironde Mud | Janeiro, Brazil
Patch, taken as an exar
of offshore marine systg
using Sediment Profile
Imagery
JN_CALL_3 {NitrateComp | Inssitu intecomparison o] Eric Achterberg Germanpitaly Research Station, NIVA,| 21.5
nitrate sensors GEOMAR, Germany Norway
JN_CALL_3 | MEPHY Novel sensing tools to | MaryLou Terciaaeber Switzerland, Italy, COSYNA Stationary 23.5
study synergic interacti¢ University of Geneva, France FerryBox system, HZG,
between trace metals a| Switzerland Germany
phytoplankton
JN_CALL_3 |Easy OnlLine Field test of a reliadtel | Luca Sanfilippo Italy Ferrybox system on MS | 19.7
microLFA Easy to use microLFA | SYSTEA S.p.A,, ltaly Color FantagfIVA Norwa

JERICNEXTWPEDS.112290819V1.0
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6. User projecteports

This section contains the reports produced by user groups that have benefited from a¢EeSS in JERIC

6.1 First TNA Call
6.1.1 MAICAINCALL1 1
Submitte@2 August 2018

Project Information

Proposal reference number JNCALL 11

Project Acronym (ID) MAICA

Title of the project Mediterranean Aerosol In Coastal Areas

Host Research Infrastructure | Acqua Alta Oceanographic Tower (AAOT)
In person acces| 22/03/2017

01/03/2018
05/06/2018
Remote acces| 22/03/201¥5/06/2017

01/03/20185/06/2018
Name of Principal Investigator | Jacques Piazzola
Home Laboratory University of Touldriediterranean Institute of Oceanography
Address CS 6058483041 TOULON CEDHxédnce
E-mail address piazzola@urin.fr
User group members Jacques Piazzglathy Missamdgilles TedeschUniversity of

ToulonFrance

Project objectives

This study focused on thespeay contribution and the anthropogenic influence in the coastal

measurements of aerosol size distributions acquired in the Northern Adriatic on boarg
platform. Former results in the study laveed atomparison with data recorded in the Nort
Mediterranean and showed a similar sea surface produesiprayfaseasols issued from b
bursting processes. In addition, the Adriatic experiments confirmed the occurrencecetgeg
between sespray and anthropogenimponents (Piazzola et al., Z0#6hbjectives of the projec
first to confirm the earlier results about-$ipeasesource function and themeag content of orgg
matter. In addition, this skadioil implementation and validation of a nested model chain deg
aerosol transport in coastal areas in the Northern Adriatic. To this end, we have ad
comprehensive understanding of tepragaroduction processes (jet, filrsglane dropsvith focu
on their relatimips with environmental conditions and the contribution of anthropogenic pg
chemical analysis. This latter is particularly relevant to validate one emission inventory of
the CM models.

JERICNEXTWP8DS8.11290819/1.0
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Main achievements and difficulties encountered

The first goal of the MAICA project was improve our knowledgspoaytipeoskection mechan
with emphasis on the generated particles issued from the surface tearing processuska ttvig
ParticldVleasuringystemgheactivescatteringpectromet@robg ASASP) arteclassicadcattering
spectrometg@robg CSASP), which were mounted on board the AptaitorsitBhe objective wag
record aerosol size distributions in #@ (@n size range during preferentially high wind c
Unfortunately, the weather was calm most of the time and we get a quite limited dataset. In 4
probe fails downMay 2018 and in spite of our effort, we did not succeédédorepthie end of {
experiments. In spite of these limitations, the experiments allowed acquisition of about
distributions.

The second objective was to proviéengcal analysis of the marine aerosols on the whole siz
to study the contribution of the organic matter ispttagy $eaction of different sizisswah achievg
using a chemical characterization of aerosols sampled through adascadessoapactor Dekati.

Dissemination of the results

Analysis of the data is still in progress, but it is clear that they will be published soon. In pa
analysis in the aerosol samplings and the resukpi@y s@mamics are psorgi

DAT Aare available on this liria://mapom. wtiiv.fr/jerico/maica/

Technical and Scientific preliminary Outcomes

The MAICA experimenisich took place the ACQUA ALTA platfaliowed acquisition of a |
number of aerosol size distributions in

has been made to better understand the anthropogenic impact on the Adriatic. The analysi
but the first results seem to show that the numbers-spridne macentrations (acquired durin]
fetch conditions) are temperature dependant.-UhekVRi®del calculations using tspregesourd
function byGong et al. (2003) sug(
substatially differentPM10 concentration
compared tohe ones measured using
probesxn01/03/2018 on board the Acqud
platform, as showifrigures.1.11.

Vent 10m [nds] sel marin [r=7.0um] 2018-03-01_05:00:
7 .

Figure6.1.11: Atmospheric Sea
spray concentrations calculated
using the WRFhem model in
the NortherAdriatic during the
MAICA experiments

.02 0.12 0.22 0.32 0.42 0.52 0.62 0.80 1.80
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As a comparison, we can seigumes.1.12 anexample of aerosol size distributions measured
the Aqua Alta at t@me date as the results reporkégures.1.11, which correspond to a very
episode in the Northern Adriatic resulting in low sea surface temperature and negative air

1000000 -
10000 . \
7 1000 ;
3 0 By
E 1.
g 1 .
% o1 - .

— Figure 6.1.12 Aerosol
. size distributions
0.0001 o measured the

01 1 10 100

01/03/2017 for a cold

D {jarm) -
temperature conditions.

Work is still on progress fdeaait data analysis.

i 1""1 "1
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6.1.2 ABACUS(UNCALL 1 p

Submitted:8 May 201Final revisiof7 July 2017

Project Information

Proposal reference number IJNCALL 1 2

ProjectAcronym (ID) ABACUS
Title of the project Third Algerian BAsin Circulation Unmanned Survey

Host Research Infrastructure | SOCIB glider facility (SQBHB
In person acces| 19/03/201-72303/2017
11/06/2017% 1606/2017
Remote acces| 04/11/201623/12/2016
Name of Principal Investigator | Giorgio Budillon

Home Laboratory Universita degli StudidNa p o | i APartheno

Address Centro Direzionale Isola Sdpoliltaly

E-mail address giorgio.budillon@uniparthenope.it

User group members Giorgd Budillon, Yuri Cotroneo, Giuseppe Abimimetteusce
Universit”™ degli Studi di

Project objectives

The project aims at assessing the importance of a new monitoring iKgesiand3abiab) betweer
Palma d#allorca and the Algerian Coast. Through its activities3 pBjfectU®dbntribute to dg
collection in the Southern European Seas, one of the main Rtlicyanhiectives, as outlined
Marine Strategy Framework Directive (MSFD).

The ralization of a new glider mission will allow to extend the dataset previouhly adie¢fadtin
2014 and 2015) in order to enrich the data useful famraradaeparison.

The main objectives of the ABAQtifect are:

A To continue thee series of oceanographic data collected in the AB along the e
between Mallorca and Algeri, enriching the dataset obtained during boNBKETNER
ABACUS project in 2014 and the eatsmesd SOCIB call in 2015;

To identify the gioal and biological properties of the surface and intermediate w
between Balearic Islands and Algerian Coast;

To intercept any mesoscale eddy identified during the mission;

To understand the-balsins dynamics and the complex interacttoredidies;

To assess the ocean description capabilities of several satellite products whé
coastal areas, also comparing them to glider high resolution in situ data;

To validate the new alwagk (L3) and gridded interpolated maps (L4y @itodact
provided by the Sertthaltimetmnission and the other satellites for the western Med
Sea.

o Do To Do o

JERICNEXTWPE8DS.11290819V1.0
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Main achievements and difficulties encountered

Data collected during the ABACUS 3 mission allowed:

A A real time monitoring of thephwgsical and biochemical properties of the water col
A The comparison with new generation satellite data;

A Theextension of the glider high resolution dataset:;

A The extension of the research activities connected to mesoscale eddy.

From a technical perspecthe glider:

A spent 49 days in water;

A navigated 1127.90 Km (609 Nm);

A collected about 1800 profiles;

A wasoverflown twice by SENT-B\#tellite;

A navigated four tin2eSENTINE target groundtracks.

The ABACUS team faced the following difficulties:

A Scheduling work to guarantee satellite overflights;

A Severesea weather conditions during deployment;

A Need to reduce time at surface to avoid collisions;

A Need to break to surface every second cast, in order to sample the very surface
Additionally, astimated number of 388tprofiles were not recorded due to a problem Hotjgind
system choard the glider. Precisely, it was due to an overflow in some data buffers. This
|l ogged by t he DRIVERI@DDITYistieheer super®@6:Inpuarimgbdf dvaenfiody
appearing on 15/Nov/2803:10amJTC. Consequently, the glider stopped logging scientlfitid
situation was solved.@MNov/20815:12pmJTC. This overflow anomatyyidifficult to predict whe
the sensoaresamplig at their maximuete.

In order to avoid this issue during nextsmsssotransmission will not be paused unless strictly
and all efforts will be put in not missing any warrgegnomstsee glider during the daily report call

Dissemination of the results

The results achieved during this and previous ABACUS glider missions have been presente
and international conferences as the EGU General Ass¢mbigirRBET al., 204y IUGG/IAPS
IAMASAGA Joint Assembly Z@bironeo et al., 2817

Results have been submiti@giimpriate, internationally recognized and peerjoeviaigbtrone
et al., 2016)

We realized seminars for gradugpestpdr aduat e students, at Un
and Universita Politecnica delle Marche.

A video has been realized to disseminate the project and published in the You
(https://www.youtube.com/watch?v=GZ43huftfGl&feature=youtu.be

DATAare available on this lirtkp://thredds.socib.es/thredds/catatdmiendsdeepOl
scbh_sldeep001/L2/2016/catalog.html?dataset=auv/glider/sdeep01
scb sldeep001/L2/2016/dep0021 sdeeslleeqmliDl L2 20164 data dt.nc

JERICNEXTWPE8DS.11290819V1.0
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Technical and Scientific preliminary Outcomes

Through its activities, ABATt8ject contributeddta collection in the Southern European Sea
the main EU maritime policy objectives, as outlined in the Marine Strategy Framework Direct

The new glider mission realized in NeRecdraber 2016 through JEREXQT allowed to extered
dataset previously collected in the area (Autumn 2014 and 2015) in order to enrich the
interannual compari@eg6.1.21) The ABACUS glider mission was first realized in 2014 throug
to the 3rd JERIBEXTTNA call. Sia then two more mission have been realized.

E a5 2

Potontlal Temparature @ [degCl

12

— - .E o 3.5 365 ar s]!f::ﬁr 28 5
Figure6.1.21: Glider track of Figure 6.1.222 d/ S di ag
the ABACUS 3 praject data collected during the entire

ABACUS 3 glider mission

Glider data acquired during ABACUS 3 have beamtjoléity and analysed through three differe

1) After the mission, data were transferred from the internal glider memory to the SOCIB Dat|
processing, quality control and validation were carried out and productideved 2 deltd aocurr

2) A second quality control process was applied in order to identify any persistent spike in the
all the profile along depth in order to reduce the noise of the signal;

3) A final visual check was performedsonthey | e pr of il es al so t hr
6.1.2)

The quality controlled dataset was then used to realize a preliminary analysis focused on
water masses and on their location along depth and latitude.

As arexample, figurésl.23 ands.1.24 shows the vertical sections on Potential Temperature,
Potential density anomalyGBig3), as well as turbidity, chlorapdnydl oxygen concentratior6(Eigd)
between Mallorca and the Algedats from 6 to 12 November, one of the four transects realiz
mission.

I I | B} I L L I | I
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Moreover, data have also been analysed in order to correlate the variability of the biochemic
physical properties of the water column and to teeginesm=oscale structures as filaments or ed

Potential Temperature 8 [degC]

Depth [m]

Depth [m]
$ 8888,

1
37.5°N 38°N 38.5°N 39°N 39.5°N

Potential Density Anomaly o, [kg/m°]

Depth [m]

37.5°N 3N 38.5°N 39°N 39.5°N
Figure6.1.23; Vertical sectionsRotential Temperature, Salinity and Potential
density anomaly between Mallorca and the Algerian coasts from 6 to 12 Nove

Turbidity [NTU]

025

§

- 02

I 5

Depth [m]
g

&

37.5N 38.5°N 39.5°N
Chlorophyll Concentration [ug/l]

Depth [m]

Depth [m]

37.5°N 38N 38.5°N 39°N 39.5°N

Figure6.1.24: Vertical sectionswbidity, Chloroplaytioncentration and oxygen
concentration between Mallorca and the Algerian coasts from 6 to.12 Novem
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6.1.3 CarbonAS (JN_CALL_1 9)

Submitte@1 Miy2019; malrevisiord ine2019.

Project Information

Proposal reference number INCALL1 9

Project Acronym (ID) CarbonAS
Title of the project Seasonal variability in carbonate chemistry in the southe
Sea

Host Research Infrastructure | poseidon Ferrybox (PFB)

In person acces| 26/03/20187/03/2018
Remote acces| 28/032018- 05/042019
Name of Principal Investigator | Andrew King

Home Laboratory Norwegian Institute for water research (NIVA)

Address Gaustadalléen 21,-8849 Oslo, Norway

E-mail address andrew.king@niva.no

User group members Andrew King, Sabine M@adyoline Menge®orwegian Institu

for water reseaydthorway

Project objectives

The anthropogeniedtiyen rise in atmospheric CO2 has potentially significant consequend
ecosystems. We planned to deploy-afttaetetspectrophotometric pH sensor (AFiESMated FIg
through Embedded Spectrophotometry) on t
better elucidate seasonal variability in carbonate chemistry of the southeiinaAegparofSasge
variability especially with regards to dust deposition and salinity gradients. Through this proj
precision pH observations to the suite of measurements that are already part of the P
infrastructure, therefotebeharacterizing the carbonate system. The project was a valuable
contribute significantly to both instrumental development for surface monitoring and determir
in an important region of Mediterranean Sea withggaugherhioal and water mass characteristig

Main achievements and difficulties encountered

A spectrophotometric pH sensor was deployed on the H/S/F Festos Palace FerryBox thg
Heraklion, Crete andé&is, Gree¢€ig.6.1.31). Thesensor successfully collected pH data on ~
between March and June 2018. The data preliminarily shows that while pH is relatively sp:
between Crete and Greece, the nearshore regions on both the
southern end of thesexct were slightly lower in pH (~0.02). From
June, pH exhibited seasonal variability of ~0.2 pH units in the
from ~8.08.15 in March to ~7893 in June. pH observations duri
remainder of the access period were limitedackengor malfunct
(leaking due to a cracked faceplate) and FerryBox system electrig
The shipment of the sensor from Norway to Greece encour]
unexpected delays due to customs and temporary export.

Figure6.1.3L: Installation dhe pH sensor on
H/S/F Festos Palace FerryBox on 27 March 2018.

JERICNEXTWPE8DS.11290819V1.0
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Dissemination of the results

The pH observations supported by the TNA activity will be publisiexdeivetd jegmal together
quality controlled FerryBox data from HCMR.

DATAhave not yet been delivered on the date of D8.11.

Technical and Scientific preliminary Outcomes

Despite the shorter than expected observation period, several interesting preliminary findi
through the CarbonAS TNA activity. Surface water pH observations from March to June 201§
transect (~ 3 deg NEigs6.1.2 and6.1.B)were relatively homogenous. In the coastal region
shore near Heraklion and Piraeus, pH tended to-bedd €02gH unit lower. This could be due to v
of deeper waters where remineralization has red@uzedtipiBheeds to examined more careful
confirmed. From March into June, pH was observed to decline from maximum values of ~
minimum values of ~7.95 in June. This represented a decrease of ~0.2 pH ovehthneagnitot
of declimwas also observed by-baegd pH measurements in the Saronikos region of the Aeged
spatially corresponds to the northern section of the H/S/F Festos Palace FerryBox transect (
deg N and 23.6 deg E; observed seasoriliiyviarigd (total) in 2014 was 8.18 to 7.98; Gaviales
al., 2016). Surface temperature during the observation period increasiiFroey 160528 deg C
(Fig.6.1.3), and the decline in pH was coupled with this walrirg)Bagsed on calculations U
CO2SYS (Pierrot et al., 2006) and an average AT of 26B(Gwnebéldpavila et al., 2016), the ~6.*
C thermodynamic warming effect on pH between Marelmasdot able to account for the obsen
pH declia This therefore suggests that this region is a sink for CO2 during this time of year.

Further analysis will be performed based on a reference samples for total dissolved inorgar
alkalinity analysis collected in June 2018 (perdM@ atthens lab), as well as delayed mod¢
controlled data from the Poseidon fixed station (buoy) sensors.
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Figure 6.1.32: Ship track of H/S/F Figure6.1.33: Spectrophotometric pH

Festos Palace between March and June measurements (total scale) between
2018. There were ~100 trips between March and June 2018 plotted against

latitude (deg N) of the transects shown in
Heraklion and Piraeus duriagjrie Fig.6.1.3$2. 9N

Latitude (deg N)
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Figure6.1.34 Sea surface temperature ~ Figure 6.1.35: pH (total scale) plotted
measured by the FerryBox systenr against sea surface temperature. Color
between March and June 2018 plotte Symbols inzhte salinity at that datapoint. /
against latitude (deg N) of the transect Strong dependence on temperature
shown in Fig§.1.22. observed.
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6.1.4 ANTEIAIN_CALL_1 )0

Submitted: 27 February 2019; Revision frengingcomments ser@ bMarch 20119

Project Information

Proposal reference number JNCALL 1_10

Project Acronym (ID) ANTEIA

Title of the project ANTEIA directional wave measuring sensor validation
Host Research Infrastructure Galway Bay Data Buoy (SMARTBUOQOY)

Remote acces| 27/07/201823/01/2019
Name of Principal Investigator | Ibone Rodriguezigblo

Home Laboratory ZUNIBAL, SL

Address Idorsolo, 1 Derio, Bilbao, Vizcaya, Spain

E-mail address ibone.rodriguez@zunibal.com

User group members Ibone Rodriguez de Paldolfo Gargi@arlos CarrascdUNIBAL
SL, Spain

Project objectives

Themain objectives of the project is the validation of the technology developed by ZUI
deployment and data comparison between ANTEIA Wave Buoy and WAVERIDER from Dat

As the ANTEIA Wave Buoy System ierbaseel GPS technology for mesastions, it has to be valiq
with the existing wave measurement buoys that use inertial systems to monitor the wave 1
also relevant to have this comparison because of the materials and size of ANTEIA Wave BU
andmade of lighter plastic materials that give the advantage of an easy deployment and m:
losing accuracy in the measurements.

Main achievements and difficulties encountered

The main achievements during the period of the projedaiegtidesign for Galway Bay in the
given by Smartbay, the adaptation of the software configuration for making measurem
monitoring and retrieval of the system and data analysis and comparison.

All the stages of the project remre duccessfully committed with a global result of complete
ANTEIA Wave Buoy and obtaining a document that describes the techniques used for the
comparison with WAVERIDER and the results of the experiment regamintpateneeyo the g
of the product and repeatability of measurements.

We have not encountered any difficulty despite finally the deployment and retrieval had beet

Dissemination of the results

The results of the project have been imtkrdetly in a dossier that we are going to use in differen
to show the accuracy of ANTEIA Wave Buoy vs. WAVERIDER.

JERICNEXTWPE8DS.11290819V1.0
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It has been published a communication on the Ocean Energy Ireland website where it has
comparison figure lobth buoys.hifp://news.oceanenergyireland.com/smaribeandrenewabig
energyestsiteactivities

DATAhave not yet been delivereceatath of D8.11.

Technical and Scientific preliminary Outcomes

The main objective of this project, was to test ANTEIA Wave Buoy, in Galway Bay. This are
states that makes a good scenario to test in.

Galway Bay, has a depth about 26saetd calm sea states during most of the time. Some
appeared during the testing period, and has make a complete type of sea states. Apart fro
owns a WAVERIDER buoy, which is a reference in wave measurement, arve aliewetfisremba
data obtained.

ANTEIA Wave Buoy was deployed in Galway Bay, at August, until January. The installatio
Marine I nstitute. ANTEI A6s install ati on,
the buogind to the clamp weight. The procedure consist on download the clamp weight up to th
20m), and automatically the buoy goes to the working position.

At this moment ANTEIA started to get sea measurements, and were transmitteg B3 $g5
from oceanographic data, the buoy transmits GPS position, to check if it is in the correct pos

Wave information were divided into time domain data, and frequency domain data. The dg
shown in contrast with WAVERIDAER Hafre6.1.41. Inthis ploHmO is shown. ANTEIA buoy hag
working in different sea states between 0.5m and 4.5m of HmO. With this different sea states,
to test the sysh in most relevant sea stitescorrelation betweeth buoys, has reached 97,63%.

Figure 6.1.4.HMO from ANTEIA and WAVERIDER

Figur6.1£2 shows a Hmax of 8m that was recor
reaches 92.84%.

Figure6.143 s hows Hs (time domain). There are
tuned at 15 cm, what means, that a wave loefoiw 46t considered as a Wéneecorrelation betw
both buys reaches 99.32%
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Figure6.1.42 Hmax from ANTEIA and WAVERIDER
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Figure6.1.43: Hs from ANTEIA and WAVERIDER.

Finally a natfirectional spectrum (PSD) is shown in Figurélgesetplot has been obtained direct
the buoy without any computation.
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Figure6.1.44: Nondirectional spectrum (R&igined directly from the buoy without any compd

Preliminary outcomes:

With this experiment, it has been possible to obtain a comparison between ANTEIA wave By
system hosted by SmartBay.

Themeasurements obtained, reaches a correlation higher than 95%, and with this first results
the experiment has been successful.
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6.1.5 FinisGlider (JN_CALL_1_11)

Submitted: 27 November 2017; Final ré\iopmber 2017

Project Information

Proposal reference number JNCALL 111

Project Acronym (ID) FinisGlider

Title of the project FinisGlider. Pilot experience to incorporate Glider techng
Finisterre repeated hydrographic section.

Host Researchnfrastructure | CNRSNSU Glider National Facility (GNF)

In person acces| 25/04/201i726/04/2017
Remote acces| 27/062017 18082017
Name of Principal Investigator | César M. Gonzéakala Muiiiz

HomelLaboratory Spanish Institute of Oceanography

Address Avda Principe de Asturias 70 Bis, 33212, Gijon, Spain
E-mail address cesar.polai@o.es

User group members César Gonzalepla, Marta Alvarez Rodriguez, Alicia lragfo,M

Manuel Ruiz Villarre&panish Institute of Oceanography, Spi

Projectobjectives

The objectives of the FinisGlider mission are part of a-teroadrionigoring program of the

hydrography in the Western Iberia Margin. TheRAWRRAIF program maintains continuous ob
of ocean climate variability in dinds raf the North Atlantic eastern boundadgpthfalydrography :
biogeochemistry sampling is performed yearly throbgheal slépp section perpendicular to thg
extending to 250 nm off Cape Finisterre into the Iberian Abyssahétdvebtesin Iberia, 43°M59W,
> 5000 m). From 2003 to 2010 the section was sampled twice per year around winter and §
only the Finisterre summertime secimucted on regular basis.

FinisGlider is the first glider occugfdtiersection. We expect that glider missions should help tg
influence of mesoscale variability on the water mass properties determination by ship cruiseg
the variability in circulation patterns at the Galicianteipassadie from the shelf to the Galicig
The mission also must assess the viability of addressing the repeated hydrographical sectig
through glider missions.

Main achievements and difficulties encountered

The glider missiorsvsaheduled summer 2013 overlap with the annual ship cruise in order to |
independent dataset of the hydrographical/biogeochemical conditions. Both glider missio
successfully accomplished. Logistic and planning of tameddiy a Skype meeting between the
INSU Glider National Facility and the Spanish Institute of Oceanography (IEO) on January
dates for the mission were discussed and it was agreed to organize a visit to the GigFAjori]
(finally set to-26), where the mission details and glider functioning were further discussed. Sg
that, based on web documents, we had assumed an unreliable high speed for the glider an
was going to take ad@utlays instead of slightly over 20 as we had assumed in the initial propo
it was possible to increase the extent of the time des#enJ&RIGIEXT agreement.

JERICNEXTWPE8DS.11290819V1.0
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The Glider Facility team was in charge of deployment andljultimgugnéo unexpected very bad Vi
forecast in the area we had to speed up the deployment and go out at sea the same day that
arrived from France (June 29). The first days of the mission the glider experiencess filvad tioar
solved remotely by the facility team. The recovery was made by the IEO osiAggastotizad
permanent phone contact with the facility team.

Dissemination of the results

FinisGlider is a first step in order to incorporatesglideeanography sampling at the Finisterre s
a regular basis, while the mission is expected to provide some scientific insights regafhnajiii|
of both independent sampling systems in the area. The disseminationipath&ofrsesestiduld be
standard for science, as conference presentation and/or scientific documents. At the time of
received the glider dataset (about a month ago), thus it is soon to draw a specific disseminadig
As agreed within the TNA call, main findiagsegéited in the final JERIEXT meeting in 2019.

Currently, the Finisterre section contributes to the ICES yearly status report on
(http://ocean.ices.dk/iroc/). Within this fragieleoskare starting to be implemented in differe
sections across Europe. A close example is the so called "Extended Ellet Line" from S
(http://prj.noc.ac.uk/ExtendedEllettLine/). The next Working Group on Ocean Hiydyogliapaly
place in Norwich, March 20th, 2018. The results from the FinisGlider mission will be firstly pf
an internal report for IEO on the potential of a fleet of gliders for regular moniéaking will be iss

DATAThe data seathered by the glider were processed by CORIOLIBNOHEE&EalePola and
Ruiz, 20)7and made public through thetimkivww.seanoe.org/data/00409/52032/

Technical and Scientificeliminary Outcomes

After the glider mission ended in late August, it took some weeks before the glider was sent
INSU GNF for data downloading and processing. The whole record, processed by the GNF
the IEO on October P0e whole record processed by SEOANE was released on Novembent
the time of writing the scientific griafysiataset is in a preliminary stage.

BondPland glider took slightly over 20 days each way, from June 29 to Juljolignie daohvduty
to August 12 the backwards (Fég
6.1.5.1)The glider was recovered on A
18 due to logistics. Its sensor pa
provided pressure, temperature, S
dissolved oxygen, chlorefhinytescencs
coloured dissolved orgaratter (CDON
and turbidity backscattering. ONIRY
processed record split the glider tra
320 downcast and another 320
profiles, covering the whole section g
about 1000 m depth.

T — TR Figure6.1.5L: Mission track
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Cruise occupatiorhefsection lasted 5 full working days from July 4 to July 8, covering the 24
from the continental shelf to the inner Iberian PAoy¢Ead.6.1.52). The CTD had the stang
hydrographical payload plus external sensors forlfuloregptgmce and dissolved oxygen. The
sampler had 24-itter bottles from where several biogeochemistry variables were determine
chlorophyll, dissolved oxygen, nutrients and organic mattekAzduaD8&® was included aehip
had a 150 EH/MADCP running continuously.

Hidrografia RADPROF201707
.M‘NP
1
WA\

- - | — e
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Figure6.1.52: Cruise stations from the continental shelf to the inner Iberian.Abyssal H

A primary scientific target of this first mission is thus the quantifidationvafishdityfluence on tl
representativeness offgeryear hydrographical cruise series. Thus, it was considered conveni
intercalibration dives for a direct comparison of CTD Sbe911. On cruise start, July 3, we sS4
last known pition of the glider to make a firstalibeation profile. A first CTD was performed ory
20:57 UTC at 420 59.956N, 010U 19.8006W m
i.e. separated by 2.5 km and less thars.23hdays later the cruise overtook the glider close
providing a second i#ibration dive (2.5 km and 4 hours of difference). After finishing the sar
returned along the same line recording an additional track df velocity fiel
RadProf201707 CTD 1 (blue), Glider Profile 52 {red), Lab samples (green)
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Figure6.1.53: Intercalibration profiles.
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The intetalibration dive shows clear matching among samplers but highlights the need to cal
oxygen and chlorophyll sensors both in CTD and glider payload. Vertical displacement-s
fluorescence is consistent wittaV/ettift of overall hydrographical structutieedloeabinternal wave f

So far we are assuming that we can estimate the hydrographical state of regional water mass
oneperyear CTD sections. This assumption seemsswaakleahwith Mediterranean Water level
there is strong mesoscale and submesoscale activity. The next step to be caFieidGliténrady
is analyzing the differences among the cruise and the glider sections (forwars) ahdtbaitkatild
quantifying the influence of intrinsiesnorariability of hydrographical properties and mesoscal
on the detemaition of the background state.

The overlapping of a cruise and a glider mission provides a fgréooppkeudhéese same estimat
biogeochemical variables, as dissolved oxygen and chlorophyll, whose spatial structure dg
hydrography but also on biological factors. Finallyknbignwibkit shelbpe dynamics as wel
mesosale structures evolve in timeframes of weeks, so it is anticipated that, in terms of recir
outcomes will vary among different records. The differences with regard to geostrophic
explored, taking into account regieteamiogical forcing and altimetry.

JERICNEXTWPE8DS.11290819V1.0
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6.1.6 GLIDERSOUTH (JN_CALL_1_12)

Submitted: 28 September 2017; Final ré\Wsisamber 2017

Project Information

Proposal reference number

JNCALL 1_12

Project Acronym (ID)

GLIDERSOUTH

Title of the project

GLIDER missions in the SOUTHern Sicilian Channel

Host Research Infrastructure

CNRSNSU Glider National Fa€ikiyce

In person acces
Remote acces

10/04/201i713/04/2017
23/04/201i728/062017

Name of Principal Investigator
HomelLaboratory

Address
E-mail address

Aldo Drago

Physical Oceanography Research Group, Dept. of Geoscig
University of Malta

MSD 2080, Malta

Aldo.drago@um.edu.mt

User group members

Aldo Drago, Adamu@aAnthony Galea, Carl Casidaiversity of
MaltaMalta
Artonio Olita, Roberto SorgeitMGCNR, Italy

Project objectives

The stretch of sea southward of the Maltese Islands beyond 35°N is practically an unex
Mediterranean Sea. Except for a very limited number of oceanogrimhingsirvegsnt one condd
within the MEDSUDMED initiative on the shelf area close to Tripoli in summer 2006, data g
provide only a coarse description of the hydrographical conditions of the region. Knoy
thermohaline chateristics and the water mass circulation in the southern Sicilian Channel id
from regional scale numerical simulations and satellite observations. The surface circulat
complex with the presence of gyres, eddies arifgteations, and characterized by a significant

modulation.

The significant extent of the African (Tunis
Libyan) continental shelf, with a large portiol
shallow bathymetry, renders sampling efforts
characterisation andtatmn of water mas:
somewhat demanding; furthermore r
structures for data acquisition, even in the co
areas, are greatly lacking.

The GLIDER SOUTH project was principally
sample intensively this historically under s
areaof the Sicily Channel, by using dedicate
missions in the area shown in Figure |
supported by joint Lagrangian drifter expe
and assessments through the use of numeric

. ) 5
35 M WS 15 155 16 65 7 175 18 185
Temgitude

Figure 6.1.6.1 Glider track,
complete mission (23 Aprd8
June 2017)
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simulations to better interpret the pertinent processes in this marine domain.

The significant extent of the African (Tunisian and Libyan) continental shelf, with a large pof
bathymetry, renders sampling effortheamtiaracterisation and location of water masses
demanding; furthermore national structures for data acquisition, even in the coastal sea areas

The GLIDER SOUTH project was principally aimed to sample intensoadly tinddrisionveyed are
the Sicily Channel, by using dedicated giibeisnm the area shawhiguré.1.61, supported by jg
Lagrangian drifter experiments, and assessments through the use of numerical model sif
interprethe pertinent processes in this marine domain.

Main achievements and difficulties encountered

The glider Campe has been deployed on the 23th of April, 2017 by staff of the Glider Natio
help of the Maltese team and supporiAahtte Forces of Malta. It has since then performeq
between the Maltese Islands and the southern Mediterranean shelf, and after a successful
the glider was recovered in thenastibrn approaches to the Maltese Islamtisgooiter 2000 profilg

Hydrographic data in this region is very scarce and the project provides pristine data which wi
the dynamic phenomena observed in the stretch of sea between Malta and Libya.

The sea glider was further erdphtyeg a track close to the Maltese Islands to demonstrate K
monitoring strategies using remotely controlled unmanned devices provide cost effective m
collect basic marine data and measure the health of coastal waters.

The tck of this mission and the plots of the measures taken along it, are viewable at
https://gfcpdsi.eqetwork.org/plot/plot laigpent.php?glider=Campe&deployment=GliderSouth

Dissemination of the results

A hallay seminar was organized on 7 July 2017, at the Dolmen Resort Hotel, Qawra, to pre
experience in Malta to key stakeholders and interested phavesasatiow the new generation
gliders offers an innovative aid to observe and monitor the sea areas under local jurisdiction.

of local scientists and two foreign experts, the seminar provided an avenue to bitaitistosimaibie
of the operational marine observing syst
mar i ne e nvi hto/fomeaech.umiedu.miiGiderSauth/index.php/welcoine/events

GLIDER South has been presented to the public through media features on radio and TV 4
dedicated article on THINK magazine issued quartgrivessityefor public outreach.

GLIDER South is also being presented at international fora such-aR8diEM&adkshop in Ron
October and the XXIIl CongrédsiiCagliari in September.

The project has served to showcase how gliders can provide an optimal nmoimitthéngassubid
island state like Malta. With a fleet of three gliders, two units in the sea at any time and m
difference of half a turn along a common trajectory around the Maltese Islands, it is possible

coastatea area at least every five days. This would provide a system that can resolve high sy
variability. Such a system has been proposed to the local Environment Resources Authorit]
planning a large IP proposal that pequitstion of marine infrastructure.

JERICNEXTWPE8DS.11290819V1.0
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DATAAccess to the data is available through a brand new service called SEANOE, whichis g
an IFREMER department. GLIDER South data is referenced by SEANOE with a ded
https://www.seanoe.org/data/00400/Fhetfull raw data set has been processed by CORIOL
intermediate processing steps available, and it is freely ddimagadzlae, 2017).

Technical an&cientific preliminary Outcomes

GLIDER SOUTH has provided pristine water column observations in this area of the Meditg
hydrographic data is very scarce. This data, still in the process of being fully analysed, will he
dynamic phenomena in the stretch of sea between Malta and Libya.

Important targets concern the vertical water column structure associated t0 mesTEEEhE o
circulation features appearing and monitored by satellite during the bkdsiudhssidine textension
seasonality of the Bifurcation Atlantic Tunisian Current through its subsurface signatures;
particular water column structure and water masses in association to bathymetric differenc
deepe areas such as the Malta Graben southwest of the Maltese Islands; tracing eviden
formation from the Libyan continental shelf, and obtaining direct observations on the westwa|
the Maltese Islands.

Furthermore, dataemiéid is being used to validate numerical forecasting models of the area
IAMGCNR, (Oristano section) will specifically target the Tyrrhenian Sicily Channel Regiong
Figures.1.62 shows the root mean square error betweendeg8@RMind glider profiles for tempg
and salinity respectively.
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Figure6.1.62: Temperature RMSE between glider and TSCRM model profiles (Leff
and Salinity RMSE between glider and TSCRM model profiles (Right).
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The sea glider was furtimaployed along a track close to the Maltese Islands to demonstrate
monitoring strategies using remotely controlled unmanned devices provide cost effective nj
collect basic marine data and méfasinealth of coastal waters.

The project has served to train local staff in the use of sea gliders on the field. The experienc
has been essential to understand how glider data is managed, quality controlled and analyss

A substantial effort is ongoing to trénislatéort into a comprehensive sea glider data managem
which will serve to (a) process and visualise glider data; (b) integrate glider data with other
observations, and numerical model data, linking and swgieryp&agdquired by different platfor
different temporal and spatial data representations; (c) deploy useful tools developed in

previous work, in a web application that can generate visualisation plots of procésseadialate

both delyed and real time glider data.

The GLIDEBbuth webpage has been setalqow the project activity and will be maintained to shq
results as they matuigp://ioi.research.um.edu.mt/GliderSouth/index.php/welcome/index

JERICNEXTWPE8DS.11290819V1.0
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6.2 Second TNA Call
6.2.1 EvoLUL (JN_CALL_2 1)
Submitted: 20 December 2018; Final r@gidammuary 2019

Project Information

Proposal reference number JN_CALL 2 1

Project Acronym (ID) EvolLUL

Title of the project Long term Underwater localization in extreme conditions
Host Research Infrastructure | Expandable Seafloor Observatory (OBSEA)

Remote acces| 17/10/201i714092018
Name of Principal Investigator | Konstantin Kebkal

Home Laboratory EvolLogics GmbH
Address Ackerstralle 76
D-13355 BerliGermany
E-mail address kebkal@evologics.de
User group members Konstantin KebkaEvoLogics GmbH, Germany

PierreJean BouvetISEN, France
Ivan MasmitjaUPC, Spain

Project objectives

The main idea of this project is to study the performarmelpsmagipeacon localization algorithms
which both static and moving target can be localized and tracked using autonomous underw
kind of methods can be useexdmnple, to follow a tagged animal. Moreover, it can be implemg
of autonomous vehicles to know the position between them, as a future work, if the results i
and feasibility are acceptable.

A long term deployment expdrinikk offer the possibility to ensure robustness of the range ¢
different meteorological and sea conditions, and quality of the data along time. Variability of
will be studied and correlated with sea conditions sincatfoBS EAm@asuring waves, currents ari
properties.

Main achievements and difficulties encountered

This project had two main goals:
a) Study the range error obtained using acoustic modems at different sea states
b)Evaluate these kinds of erratgfeyent typestafget localization algorithms

We studied the range variability due to sea conditions comparing the range obtained betj
modems, and the range obtained between a seafloor and a modem in a buoy. Because
during more than 271 days, their wvariabi
height, buoy movement, pressure variations, etc. The results will be used to understand/s
tracking accuracy expected vsetheanditions presented. Moreover, different tracking tests
conducted showing differences in algorit

1 "1
JERICONEXTWPSDS.120819V1.0
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Finally, some electromagnetic interferences were encountered which weteopigipdlgatedbl
observatory and the modems. This electromagnetic noise can sporadically cause acous
problems between modems. These kinds of issues were observed previously in other similar
to be addressed using eitmeoupled DC/DC power supply, EMI filters, etc. However, d
interferences, the test has been conducted properly thanks to the robustness of the modems

Dissemination of the results

Two congress fichtions has been carriedMagriitja et. a22018a and 2018l a third publication
peer review paper is in proghasmitja et al., 2019).

DATAare available on this lititkis://obsea.es/jericonext/evolul.php

Technical an&cientific preliminary Outcomes

Two acoustic modems and one USBL (all from Bvalogiaipgics)deere installed in December
A representation of this deployment can be obSigwei. h1l. The USB(M1) and one modem
were deployed on the seafloor. These devices were connected to a secondary cylinder, w
Ethernet and power supply through the OBSEA observatory. Moreover, an ODROID embe(
used as a main contralgrerform the tests, which was also allocated inside the cylinder. A’ s
(M3) was installed on a buoy, in order to obtain a more challenging operative scenario for tk
range measurements. Finally, a third modem (M4) was tesigstetled on an Autonomous Und
Vehicle (AUV) to perform the target tracking tests.

Figure 6.2.11: Acoustic
modem deployment scenario

The ranges among al |l t hEigum®ddgmdille)(whidh wére nhéay
from December 6, 2017, to September 19, 2018, with a sampling frequency of 5 min. Th
Strength Indicator (RSSI) and Integrity Level of the communication between modems are als
measurementeeamportant for the evaluation of the goodness of the communication, and the
measured. To correlate the measured range variations with the sea state a parameter called
was used. This parameter indicates the bhsglitelination respect to the normal vector of thg
it has been calculated from the combination of the pitch and roll from the buoy and offers an ¢
flatness. Then, the Standard Deviation (STD) of both range measimgygentdirzatibn have b
computed in groups of 1 hour to observe the influence of the sea state with the rangebvadat
(bottom). The STD between M1 and M2 is much lower than the STD between M1 (or M2) ar
because bo1l and M2 were moored on the seafloor, and M3 was in a buoy. Finally, the ran

i Rl | i "1
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also be compared with the Wave Height and other parameters such as CTipmsastednreRig
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Figure6.2.12: Long term deploym&tdnt Range vs RSSI and Integrity among the mode
depl oyed at OBSEA (top) Range measur
Height, and Communication ratio, for 4th different time periods (bottom).
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The localization experiments usingorapgeethods were conducted in two scenarios. Firstly
modems (M1 é M3) deployed in the OBSEA w
as an AUV). Two methods were used toestinrmatemodems 6 posi ti on, a
(PF). The main difference between the LS
is significantlyeaterKig.6.2.1.3). The second scenario was trackinggaargsf, in this case a dr,
buoy with one modem was tracked for approximately 1 hour. During this time, the ranges 4
and observer were measured and ug6214with

Finallya last experiment using an AUV to track two targets were conducted, the preliminary

. . . . . ~
in Figure 6.2.1.5. Despife some i ssues with AUVOGs comp
results will be pabéd in a peer reviewnal.
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Figure 6.2.13; Static target localization: Test
conducted to localize the modems deployed in
OBSEA, using LS (triangles) and PF (circle
algorithms, and their ranges from an obsenr
(grey dots). The slant range obtained using
and therees measured with the modems are als

represented (bottom).
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Figure6.2.14: Moving target tracking: Test
carried out to track a drifting buoy equipped V
a modem. Theyxposition of the observer
(grey),
estimation (gne) are represented on the top
figure. The Root Mean Square Error (RMSH

t he

represented in the bottom figure.
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Figure 6.2.1.2 shows some of the results obtained duriegnthédpluyment. The different plotgi
(top to bottom): the wave height in meters obtained with an Acoustic Doppler Current Pf
Conductivity, Temperature, and Depth (CTD) measured; the slant range between two mode
signal Integrity and Received SignglStten | ndi cat or ( RSSI1 ), whi g
quality; finally, a comparative result between range variability and sea state condition from 4
time are presented in the bottom.

On the other hand, Figuzel3 shows arvxplot of the tests conducted to localize three modems
the OBSEA. One attached in a buoy at 5 m depth (green color), and two deployed in the seg
(red and blue color). Triangle dots represent their positohssisgjrtie LS algorithm, whereas cir,
are their positions estimated using PF.

Figures.2.14 shows the dynatet conducted, where the path conducted (grey dots) to track g
(red l'ine) can be obsparevda dc.t i Tohne aenrdr art sb éi
However, the drifterds GPS position was

deployment and recovery positions. Therefore, the constant error eatuedhvm) can b
circumstance of real target instead of PF performance.

To conclude, a lgegm test with slant range measurements (more than 90.000) among dif
modems has been carried out under extreme conditions. These meaklLeEnvemigpared to wed
and sea state to find correlations between them. This study helps on the characterization of
therefore, the knowledge in target posit

For examplEjgures.2.12 (bottom) shows the redittined in four different periods of time (Febry
August, and September), where the variation in range measurement is compared with the sed
pl ot, the range measurement ds ShleD t(obtlaule K
STD (yellow line) andithee height (purple line), which are the main indicators of the sea state.
more variability in range measurements is obtained when the weather is worst. This perform
rangeonly tracking/localization algorithms, which helps to know the accuracy achievable. On

communication ratio which is the number of successful communications divided by the total
(greerblue line) shows also wian the sea state is worst, less successful communications

between modems. However, due to the communication protocol used by Evologics modemg
a minor impact.

Finally, three tests have been conducted usioglyangtids to localize and track different target
different scenarios. These methods were the LS and PF, where they good capabilities have

For example, the slant range measured acoustically by modems can be compared with the sl
using their estimated position obtained through PF algorithm as follows:

PF> Slant Range between USBL and Modemr26.60m (Measured acoustically = ~25m)
PF> Slant Range between USBL and Buoy= 39.07m (Measured acoustically = ~36m)
PF> SlahRange between Modem?2 and Bugy 64.66m (Measured acoustically = ~60m)

In this case, the greatest error is obtained between Modem2 and Buoy which is 4.7 m, wher
1.6 m. In both cases t he rmancefortargetkcalizatidh. m

JERICNEXTWPE8DS.11290819V1.0
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6.2.2 MicroPlastox (JN_CALL_2_2)

Submitted: 11 June 2019; Final rel8sfargus0D.

Project Information

Proposal reference number

IN_CALL_2 2

Project Acronym (ID)

MicroPlastox

Title of the project

Microplasticstime marine environment: estimation and
ecotoxicological assessment

Host Research Infrastructsire

Galway Bay Cabled Observatory (CPO)
MS Color Fantasy (FA)
Heraklion Coastal Buoy (HCB)

CPO In person access

Remote acces
EA: In person access
HCB: In person access

Remote acces

28/02/2019
28/09/20184/11/2018
21/01/201925/01/2019
26/03/201:29/03/2019
01/06/201-831/05/2019

Name of Principal Investigator

Home Laboratory
Address
E-mail address

Joéo Pinto da Costa

University of Avelt&SAM & Department of Chemistry
3810193 Aveiro, Portugal
joao.pinto.da.costa@gmail.com

jpintocosta@ua.pt

User group members

Jodo Pinto da Costdniversity of Aveiro, Portuga

Projectobjectives

The main goal of the submitted research project is the assessment of the presence and preval
particles (MP) in European waters. From the collected particles, the creation of an online rep
findings, is pectedsee the Dissemination seciitye).collected samples will be used in futurg
assessing the potential ecotoxicological effects of these patrticles.

The collected samples are presently being thoroughly analysed (optical microscagmypyh TARg
their effects currently under study, using bioluminescence inhibittiotésthgtigae growth inhibi
test with marine microaRjzeeodactylum tricornindisochrysis galbamad 248h acute toxicity {
with the crusteanArtemia franciscarsthough additional tests may be carried out, depend
availability of MP samples.

This project will provide the basis for the development of monitoring approaches for plastig
recommendations to bededlun water policies and management strategies. Hence, the c
cataloguing of the existing MPs sampled in aquatic systems will concomitantly allow for |
ecotoxicological risks and effects of microplastics using adapizstl steettadblogies, and
dissemination of the gathered data will effectively contribute to the development and esta
policies and will, hopefully, constituted significant contributions to the developmentetdted
pollutioecotoxicology evaluation and subsequent development of specific regulations.

JERICNEXTWPE8DS.11290819V1.0
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Main achievements and difficulties encountered

The main contribution of this work will be not only the geographical coverage of sampling,
different sammlellection methodologies. In fact, the inclusion of the neuston net in the Herakli
(images availablentips://themprepository.wixsite.com/themprepositngilginvolved conceivin
protection mechanism that allowed for prolonged sampling campaigns; the net was, unfortur]
removed by fishermen and an alternative was devised, based on the surface collection of s&
outings performed by HCMR at Heraklion.

On board the MS Color Fanths innovative process disstly tested within the framework TN
projectwill quite probably become a reference in thedildwre for thidtrations of thousandgen$ of
(sea)water, and, considering its usedefiwvet routes, it will certainly contribute towards the el
one of the major gaps in MP research: replication, as multipleasaakglipiesce, repeatedly
throughout the yeaio g@lermitting a window into potential seasonal variation on the presence of
However, as a brand new system, modifications and optimizations were required, and, therg
delayed until late January 2019.

Lastly, the use ofeauston net at the Galway cabled observatory was a yet unreported sampling
net was placed on the seabed for a couple of weeks, thus allowing confirmation on the
materials throughout the water column. The main corestrenieatier and availability of a highly
diver to this location.

Dissemination of the results

Although analyses of the collected samples are still underway, as well as ecotoxicologicalds
disseminatemiine, by creatingemnporary websis well as a social media:page

https://themprepository.wixsite.com/thempieptsgdiwww.facebook.com/mprepository/

There has been a pestewed work publisheghich acknowledgement to JBER®vas made (Pa
et al., 2019%Jthough the grant agreement number was nofonaludedrsight that the Project L
apologes for.

In the near future, another publication reporting the prevalence of these materials and anoth
(potential) effects are also planned, which will include the appropriate acknowledgment.

DATAhave not yet been delivered oatthefdD8.11.

JERICNEXTWPE8DS.11290819V1.0
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Technical and Scientific preliminary Outcomes

As notetdeforeanalyses are still underway. However, visual inspection has resulted in the cg
presence of plastic particles, as detaidxkit.2.2.1 and exemplifieiguine 6.2.2.1, in samples coll
in Norway.

Table 6.2.2. Bummary of the main findings pertaining to data collected on board MS Color

Path Start/endpoints A[\)/g{g;ew(?_t)er ;l:rrtri]ctl)g; Nf:gg ?:r Total MP EI\SAI;;T.] gtsed
Oslo- Drobak 900 1 2 3 3.33
Oslo- Kiel Drobak- Torbjornskaer 1000 1 1 2 2.00
Skagen/Gotepors 2400 2 1 I
Skagen/GoteborgKiel 7800 4 4 8 1.03
Kiel- Skagen/Goteborg 7800 4 3 7 0.90
Kiel- Oslo SkT""gﬁ;j‘é ?n‘;ﬂf;’;’[g 2100 2 0 2 0.95
TorbjornskaerDrobak 1200 0 4 4 3.33
Drobak- Oslo 900 1 3 4 4.44

Figure6.2.21: Some of the particles isolated from a sample collected on board the MS
Fantasy filtration system (Norway). The highlititlesiare fibers.

These are examples of the currently gathered data, although some of the collected samj
analysis; other particles, already characterized, are presently being used for initial ecotoxicag
aforerantioned specjedthough some issues regarding the growth of the control individuals hg
(thus affecting any inferences on the potential effects of these materials). These issues a
addressed, namely, by optimizing thecgralitibns of these organisms.

In Greece, microplastics were also present in the collected samples, although their prevalen
of sampling, as exemplifiedbies.2.2. However, it should be noted that additional samplesishext|
in Tablé.2.2 were collected in Greece and these are still under analysis and that preliminary
considerably higher number of microplastics present in other samples, a variation that may st
sampling dates, blso locations.

Ill IIIII.II'"III
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Table6.2.2: Preliminary findings pertaining to data collected from Heraklion Coastal Buoy.

Date Distance covered (km Approx. water N““?ber Ngmber Total MP Estimated
volume(m3) particles fibers MP.m?3
22.10.2018
2.35 600.48 12 0 12 0.02
16.12.2018
3.58 913.73 11 1 12 0.01

Figure6.2.271 In A), detail of a 47 mm f
detailing the presence of microplas
samples collected on 16.12.2018. In
overview of the filter showed in A), fg
digestion (with®) and Nile Red staining
under a 470 nm wavelength lightdetail
of filtered samples collected on 22.1
showing the high prevalence of organig
In D), overview of the filter described
following digestion (wi;)Hand Nile Re
staining and under a 470 nm wgirelght

Meanwhile, samples from Galway and Heraklion are presently being processed, and, hopefi
description of the identified particles will soon follow the present report. Briefly, however, it s
almost all samples contaaetk MPs, whose chemical signature (assessed by FTIR) will expectd
to the elucidation of the prevalence of these materials in European waters.

Partial ecotoxicological assays were carried outBapiosiegiembryos to different coinagons g
microplastics. A fertilized egg was transferred into individual wwedlk rofceotér plate. Mortality
recorded at 96 h of exposure. Embryos were incubated at a temperature of 26.0 £ 1.0°C w
cycle of 16:8h. Miityahatching, larvae length and abnormalities were evaluated using an inve
coupled with camera, SMZ2800 with a Nikon-Ma@8kl ldamera. Some of these results are sum
in Figure8.2.23 andb.2.24. In the tested periods,gnifsiant effects over the rate of hatching and pe
of survival were noted @233), as well as on larvae lengtlé (E24A). Nonetheless, some abnorir]
were noted, following a period of 48h exposure to different concentplastieof Pnasently, addit
studies are underway to assess theettiese effects and their significance, as well as suppleme
focusing on the use of lower, more environmentally relevant concentrations.

Hopefully, in the near futlbedyody of collected and obtained data will result in two publications |
the collaboration of the different partners in MicroPlastox: one, regarding the prevalence of th

JERICENEXTWPE8DS.112290819V1.0
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second one, detailing the effects (if any) ofldwed particles and fragments in commonly used
monitoring species.

24 h 48 h
00! 100
80% 808
o 60% = B0
5 5
2 g
= =
w4086 - ¥
-l - | o | M - - - 1
1] 89 133 20 ) 4 7. 0 89 13.3 20 30 45 67.5
Plastic mg/L Plastic mg/
72h 96 h
100% 100%
809 80%
o 60% = 60%
g R bryos
T D 409
S a0 4
200 I
20%
[ | I [ | [ | o B = = -
L - - 0 89 133 20 30 45 675
0 89 133 20 30 45 675 )
. Plastic mg/L
Plastic mg/L

Figure6.2.23; Effects of microplastics, in the described concentrations, on the proportion
alive and alive hatched embryos, which are represented by the different colours of the
48, 72 and 96h.

Larvae Lenght (mm)

0 89 133 20 30 45 67.5

Plastic mg/L

Figure6.2.24 - In A), the larvae length meaatisrdi8h; In B), at the same period, Detecteq
malformations in Danio rerio larvae. A) Embryo with yolk sac oedema (YSE), tail twig
and pericardial oedema (PE); B) Embryo with hemagglutination (HE) and TT; C) Embry
YSE, HE and PE; DpBm with axial HE, YSE and double tail; E) Embryo with TT, HE, Pl
YSE; F) Larvae with HE and axial malformation (AM). Microplastic concentration is notg
inset.

JERICENEXTWPE8DS.112290819V1.0

Page16178



st

Vel JERICO-NEXT

6.2.3 ReMoBiB (JN_CALL 2 3)

Submitted: 11 March 2019.

Project Information

Proposateference number JN_CALL 2 3

Project Acronym (ID) ReMoBiB

Title of the project Real time Monitoring of Bivalve Behavio

Host Research Infrastructure | underwater Node Helgoland (COSYNA_UNH)

In person acces| 0402/2018 09/022018
1607/2018 20/072018

Remote acces| 08/02/201i823/02/2019
Name of Principal Investigator | Rob Witbaard

Home Laboratory Netherlands Institute for Sea Research

Address Landsdiep 4, 1797 SZ, den Hoorn, Texel, the Netherlands
E-mail address witbaard@nioz.nl

User groupnembers Rob WitbaarcNIOZ, the Netherlands

Project objectives

Over the very short term, the aim of the project was to demonstrate the possibility to use sh
biemonitor in addition to more traditional environmental i@cimitiojileg. At the same time we W
to test the possibility to connect this equipment to the COSYNA underwater node at Helgq
existing staralone equipment developed by NIOZ had to be adapted to enable connection a

Onthe medium term, the scientific aim of the project is to establish, from these tests, the rel
shell gape (filtration activimotita islandiaad environmental factors (Salinity, Temperature, C
light) at the southerrt lohits distributidrhis by collecting a continuous observational time seri
gaping behaviour covering at least an entire year, while at the same time high resolution €
are being collected from the underwater node to gapehrélcerder is connected. Within the prg
aimed to develop an online visualisation of real time valve gape activity on the NIOZ and AW
to raise awareness about sea life among the broader public and show that they sirebsuag
reacting to their environment.

On the longer term, the aim is to show that the online monitoring of the gaping behaviour g
extra dimension to environmental monitoring especially for ecological studies. Rebusisateethil
role of (extreme) environmental conditions on the feeding behaviour of individuals and the
is anticipated that this project will lead to intensified cooperation and joint benthic ecologic
NIOZ and AWI.

Main achievements and difficulties encountered

Since its deployment on February 20th 2018 the equipment technically worked fine up to th
2018, although we observed that over that period valve gape signals from indiviciiarstélsorn(
In July we did a major maintenance action, i.e. we recovered the entire setup from the sea floo
and electronic hardware. It appeared that predation by crabs and lobsters have a destructive

JERICNEXTWPE8DS.11290819V1.0
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Shells we lost from the cups, other shells had died. To protect the shells from predation we
x 1 cm mesh over the setup. On July 23rd the setup was redeployed.

Since then the set up was running fine until October 25th when all sigtiahawithcinenunderwater
was lost. This had to do with loss of power to the underwater station. It took until mid Decembe
could be restablished.

So far we have collected data series of valve gape with a minute ogkeletnohaip/tay, from end o
until October 25th and in a third period from December 13th up to February 23rd. Although the
equipment is working fine, the gradual loss of signals, i.e. as time passed by is partysigeajled
of certain channels can partly be attributed to crabs and lobsters, which is confirmed by a divin
the damaged and torn apart mesh over the setup.The data collected in spring show a gradu
activity in eguigpring. The limited dataset collected in autumn supports the observations made ir
that the shells become dormant in winter and autumn and are only intermittently active for shg

Dissemination of the results

Early attentgto get the NIOZ ICT department making an application to visualise the data, a sho
made it necessary to organise this differently. Therefore a R script has been written which autg
the data from the AWI server. Stagpfptication which has been build can be incorporated into a
visualise the most recent gaping activity of the (htlamsww.rforscience.com/vg/ahd
http://www.rforscience.conjivg/2/

Further dissemination of results will take place in the form of scientific articles and presentatio
conference on sclerochronology 2Gi8jddran.izor.hr/isc2019/ind@Qttwelr possible submission
with dayight changes in species composition at Smartbay.

DATAhave not yet been delivered on the date of D8.11.

Technical and Scientific preliminary Outcomes

Introduction

Arctica islandi@es a bivalve has to open its valves a bit, to feed and respire. By measuring valy
can get an impression of the activity of a bivalve over time, i.e. a behavioural response. Insigk
variatios in the environment can thus give insight in the factors which regulate the functioni
bivalves. Ultimately such behavioral responses can be used for environmental monitoring o
quality.

The experiment conducted heeetivadold intention: first test whether the newly designed equipm
properly and could be connected to the Helgoland underwater node and secondly to collect
gape to be compared to similar series collected in northern Norwa

Method

Valve gape has been determined by measuring the electromagnetical field between two elec
to the shell at the siphon side of the shell. The strength of the electromagnetic field between th
for the distant®t the coils are separated and thus how far the both valves are apart from each
is expressed as fraction open, i.e. for comparison of different animals the signals are rescale
and 1.

JERICNEXTWPE8DS.11290819V1.0
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Valve gape opening has been redagitih a ~1 second frequency. These ultra high resolution dai
saved and collected in data files representing 1 hour periods. For data analyses the "seconc
aggregated to minute data by calculating the average valvergapgeinRboafurther analyses the 1
data have been aggregated to daily data. A brief comparison has been made between the a
gape signal and the environmental variables.

Results

Figure 6.2.3depicts the valve gape data (by minute) which has been collected in the period b
2018 and February 2019. There are two main gaps in the data. The first gap falls between e
end of July 2018. The second gap falls betoleen282018 and DecembétA(RL8. The first gap in 2
is related to damage to the set up caused by predating crabs or lobsters. The second gap is |
power because the supply cable to the underwater node was abraded.

Apart fronlhése gaps is also visible that some of the individual measurement channels had [
Channel 3 for instance never functioned properly. Channels 4 and 6 only yielded data betwee
of May. Channel 2, 7 and 8 did yield relatidesaiige the power cut in October. In the spring p
channels show a tendency of increasing valve gape over time. Especially the data gap in spri
the most interesting period in terms dfigtmagographical conditions.
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Figure6.2.3l: Raw Gape data

Figure 6.2.3gves the daily averaged valve gape for all specimens together. The pattern up to
shows first a gradual increase in average valve gape values followed by a gradual closing. Th
the spring period was 65%. Between JulydZedi@raary 2019 the average valve gape fraction wa
0.13. This pattern supports whaeeagound in northern Norway.

Numerical analysEgy( 6.2.3)®f these average gape values against the main environmental par
(Temperature, Salinityp@phyll and Turbidity) shows an inverse relationship between Gape an
and a linear relationship between Gape and Salinity. Salinity and Temperature are strongly co
other so it is impossible to separate between theteffectsvof

"1 "1
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Arctica islandiisaa boreal species, with an upper temperature limit of approximately 16°C. The
in average valve gape in the summer when compared to the early spring is therefore not unex
well fit with thelbigy of this species. The low correlation between Gape and Chlorophyll was hg
unexpected and might suggest that either food supply is not limiting, or other factors play in th
important role.

~ Mar18
— Apr
~ May
 Jun
— July
— Aug
~ Sept
Okt
— Jan19

— Nov
~ Dec
— Feb

1.0 15

Avg fractional Gape
05
1

o

AA My

00
1

T T T T
100 200 300 400

Julian Day

Figure 6.2.3 Aggregated Gape data. Black line average Valve gape values.
Grey lines indicate standard deviation.
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Figure6.2.33: Pairs plot showing the correlation between the average valve gape
(as depicted in figure 2) against the main environmental aavsddethme
Helgoland underwater node.
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6.2.4 ABACUS! (JN_CALL_2_4)

Submitted:8 July 201&inal revisio?6 July 2018

Project Information

Proposal reference number INCALL 2_4

Project Acronym (ID) ABACUS

Title of the project Fourth Algerian BASirculation Unmanned Survey

Host Research Infrastructure | SOCIB Glider Facility (SGBEHB

In person acces| 07/07/201815/07/2018
Remote acces| 15/11/201-713/2/2017

15/05/201807/062018
Name of Principal Investigator | Yuri Cotroneo
HomelLaboratory Universit”™ degl:.i Studi di
Address Centro Direzionale Isolé Rdpoli, Italy
E-mail address yuri.cotroneo@uniparthenope.it
User group members Yuri Cotrone@iorgio Budillon, §&ape Aulicino, Giannetta Fu
-Universit”™ degl:. Studi di

Ananda Pascual, Simon Raogtituto Mediterraneo de Estud
Avanzados IMEDEA (GAJIEB), Spain

Ferial LouancKiatia MaklEcole Nationale Spérieure des
Sciences de la Mer et de 'Aménagemitiatrdl{ENSSMAL),
Algeria

Yannice Fauger€ollecte Localisation SatdllidsS, France

Project objectives

A

o Do To Do o

ABACUS 4 focuses on the characteristics of the Algerian Basin (AB) circulation. The AB ig
presence of energetic mesosttatdures that usually cannot be monitored by standard resolu
Through its activities, ABACUS 4 project contributes to the collection of high resolution da

The main objectives ABACUS 4 are:

ABACUS 4 has realized two glider missions in the stuithg anetaichin 2017 and spring 2018.

To continue the time series of agegumic data collected in the AB along the endul
between Mallorca and Algeri during the previous ABACUS missions.

To identify the physical and biological properties of the surface and intermediat
between Balearic Islands and Algedats;

To colleatata across mesoscale structure eventually crossed,;

To understand sii@sin dynamics;

To assess the ocean description capabilities of several satellite products whé
coastal areaalso comparitiygem to glider in situagdat
To validate the new alivagk (L3) and gridded interpolated maps (L4) altimetn
provided by the Sentthaltimetry mission and other satellites in the western Me
Sea.

B ar
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The autumn leg (ABACUS 4.1) realized in November/December 2017 allowed us to e
previously collected in the area in 2014, 2015 and 2016.

The spring leg (ABACUS 4.2) realized in May/June 2018 faskedobedied during a different s
in the framework of AB8@dd was associated to tha ®RDT survey of the northern part
Algerian Basin through-tegblution mghliatform multidisciplinary synoptic experiment.

Main achievements adificulties encountered

Data collected during the ABACUS 4 mission allowed:

A Areal time monitoring of the main physical and biochemical properties of the water ¢
different seasons;

A The extension of the glider high resolution dataskgaridheéBasin;

A New ideas and data for the research activities connected to mesoscale-rmedpsaafl
processes.

From a technical perspective, the glider:

A spent 29 days in water for ABACUS 4.1 realizing 2 Mgtorcamplete transect

A spen®4 days in water for ABACUS 4.2 leg 1 realizing 2 Mgkorcamplete transect
A collected about 500 complete profiles along the 4 planned transect;

A was overflown twice by SENT3NSRtellite;

A navigated four times the SENTN#EGet groundtrack.

Problems encountered during the ABACUS 3 mission due tdgffdengweere solved and no ¢
present in the acquired data.

The ABACUS team faced the following difficulties:

A Scheduling work to guarantee satellite overflights;

A Need to reduce tiatesurface to avoid collisions:

A Need to break to surface every second cast, in order to sample the very surface layef
due to safety reason. Then a turning depth in the first ten meters was adopted;

A Anomalous negative chlorophyll conoentedties collected during the ABACUS 4.2
discarded during the QC procedures so limiting chlorophyll observations at about 15

Dissemination of the results

A The results achieved during this and the previous ABACUS glider missions have bg
international conferences as the METROLOGY FOR THE SEA Conference, Naple
(Cotroneo et al., 2017b) and the EGU General Assembly 201&l(A20¢8@; €otroneo ef
2018). More recently a contribution has been submitted to ESA Ocean Salinity Scien
be held in Paris, November 2018.

A Last results have been submitted to appropriate, internationally recognized andyyeats
(Aulicino et al., 2018b).

A We realized seminars for graduate amplapostte students, at Universita degli studi d

AParthenoped and Universit”™ Politecni (
A A Master degree thesis proj ePBhysicavans Appd
Mat hematics at t he UNIVERSITAT DE

B ar
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convergence and divergence: -@Qe@siophic theory, analytical modelling and observ
Daniel Rodriguez Tarry on the basis of ABAChG atelysis
DATAare available tme followinmls:

1 Datacollected during ABACUS 4 can be downloaded through the SOCIB DAPP.

ABACUS 4:bttp://thredds.socib.es/thredds/catalglalargteepd4
scb_sldeep004/L2/2017/catalog.html?dataset=auv/glider/sdeep04
scb sldeep004/L2/2017/dep0010 sdeemldespb04 L2 2a1MT7l5 data dt.nc

ABACUS 4:2ttp://thredds.socib.es/thredds/catalog/auv/glider/sdeep00
scb_sldeep000/L2/2018/catalog.html?dataset=auv/glider/sdeep00
sch_sldeep0/L.2/2018/dep0024 sdeepO08idedp000 L2 2d1RI5 data dt.nc

i Data collected during ABACUS, ABACUS 2 and ABACUS 3 can be downloaded fr
http://apps.socib.esgd=atalog/#/dataoducts/abacus

A DOI was assigned to this dataset to Biteliiler!, Giorgio; Cotroneo, Yuri; Aulicino, G
Fusco, Giannetta; Heslop, Emma; Torner Tomas, Marc; Tintoré, Joaquin (2016). SO(
BAsinCirculation  Unnmeth  Survey - ABACUS  (202016) - DATASET
https://doi.org/10.25704 432",

Technical and Scientific preliminary Outcomes

Through its activities, ABACPI®ject contributed to data collection in the Southern Europeg
of the main BWaritime policy objectives, as outlined in the Marine Strategy Framework Dit
In particulathe high resolution of glider data and the efforts to get simultaneous satellite alti
the same groundtrack, allowed us to obsetescaibeé the oceanographic characteristics of th
several time and spatial scales.

ABACUS 4 has realized a glider mission in the Algerian Basin splitted into 2 legs during
spring 2018 sampling the water column up to 1000 i thhepspatial resolution of about 2 Km.

The autumn leg (ABACUS 4.1) realized in November/December 2017 and extend the ¢
collected in the area in autumns 2014, 2015 and 2016.

The spring leg (ABACUS 4.2) realized in May/June 20li8dstéisetficellected during spring
framework of ABACUS and constitutes the starting point for the observation of the seasor
area.

Additionally, this leg is part of the PRE SWOT activities including a multiplatformesuare
calibration of glider CTD with the onboard rosette of the SOCIB research vessel.

Figures.2.41 shows the map and the Theta/S diagram of the entire ABACUS 4 mission.
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http://thredds.socib.es/thredds/catalog/auv/glider/sdeep00-scb_sldeep000/L2/2018/catalog.html?dataset=auv/glider/sdeep00-scb_sldeep000/L2/2018/dep0024_sdeep00_scb-sldeep000_L2_2018-05-15_data_dt.nc
http://apps.socib.es/data-catalog/#/data-products/abacus
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Figure6.2.41: Map and Theta/S
diagram of the entire ABACUS
mission. Graalots indicate datz
and position of the first I
(Nov/Dec), whilst red dots indic
0 i) the position and Theta/S coup
of the spring (May/Jun) leg.

12
36.5 37 37.5 38 385
QC Salinity

ABACUS 4 observations have been quality controlled and analysed following the proce
duringhe previous ABACUS projects. Main steps follow:

1. After the mission, data were transferred from the internal glider memory to the SO
where prprocessing, quality control and validation were carried out and production of
2 dcata occurred,;

2. A second quality control process was applied in order to identify any persistent spik
reducehe possible noise of the signal;

3. A final visual check was performed on

The qualityontrolled dataset was then used to realize a preliminary analysis focused on thg
water masses and on their location along depth and latitude. Along the ABACUS 4 trg
Mediterranean water masses were identified and esssralenand suotesoscale processes
eddies and filaments were observed.

As an examplégure$.2.422 and.2.43 show the vertical sections for the first 350 m depth g
temperature, salinity, chlorembylll oxygen concentration bebadiemca and the Algerian coast
28"May to'8June 2018, one of the four transects realized during the mission.

From a first analysis of the data the following preliminary observations can be done:

1 Levantine Intermediate WatB is observedeapected depth along the transects;
1 The glider only reached the northern edge of the AlgeiiakCcurrent

1 A mesoscale anticyclonic eddy is evident in ABACUS 4.2 at about 38.2°N

1 The subdction of Oxygen is evident in the northern part of the observed eddy

A submesoscale structures, possibly an AC filament, is evident in the southern part of
transect.

I II L I | I L L I
Reference]ERICONEXTWPS8D8.112290819V1.0
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Figure 6.2.42: Vertical sections of Potential Temperature and Salinity
between Mallorca and the Algerian coasts during ABACUS 4.2 second
transect.

chla2

TN 75N 38N 385N 39N

Ooaso Data View

Figure 6.2.43: Vertical sections of Chlorophyll and Oxygen concentration
between Mallorca and the Algerian coasts ABACUS 4.2 second
transect.

H!IIIIIIH‘III
ReferenceJERICANEXTWPS8DS8.11290819V1.0
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6.2.5 ANB Sensors pHIMS (JN_CALL_2_5)

Submitted: 10 June 2019; Final re&ilimus0D.

Project Information

Proposal reference number JN_CALL 2 5

Project Acronym (ID) ANB Sensors pHIMS

Title of the project Testing an AutonomousGalbrating pH Sensor (pHIMS) wi
Board QA/QC, For Ocean and Water Quality Monitoring
Host Researcinfrastructure Ferrybox at m/s Silja Serenade (SILJA SERENADE)
Atmospheric and Marine Research Station (Ut6)
Marine Research Centre Laboratory (SY#dbMRC
MRGab: In person accesqy 21/01/201925/01/2019

Remote acces| 28/01/20190504/201930 days of lab testing in this period)
07/04/20191004/2019
S. SERENADEINn person acces| 10/04/201924/05/2019

Remoteaccess| 0304/2019 26/05/2019

Uto: Remoteccess
Name of Principal Investigator | Nathan Lawrence
Home Laboratory ANB Sensors
Address 28 Willow Lane, Great Cambourne,
Cambs,CB23 6AA, United Kingdom
E-mail address nlawrence@anbsensors.com
User group members Nathan Lawrent.uke Shirley, Brandon McHaMNB Sensors,

United Kingdom

Projectobjectives

ANB Sensors are developing thgerexiation pH sensor suitable for oceanographic profilin
deployment. The main objectBEERICENEXTTNA project was to test their current sensor ve
of January 2019) at the Finnish Ememriah Institute SYKE and at Finnish Meteorological Ins
The lessons learnt in these tests would be put in place for their next generation senso
developed alongside the current TNA project. This version would allow # fliRhebeaady
commercialisation in late 2019. The key objectivéERMCENEXTTNA project in collaboration
SYKE and FMI were to:

1 Provide feedback on the sensors ease of use, ease of deployment and data retrie
Debug theensors highlighting any key issues associated with the sensor performa
Validate the sensors response against independent measurements in real time de
Deploy the sensor in a variety of conditions.

Raise the TRL to 8/9 through&siag.

Allow ANB Sensors to understand the issues associated with oceanography and se
for other analyteproviding scope for future collaborations.

=a =4 —a —a -8

JERICNEXTWPE8DS.11290819V1.0

Pages6178



st

Vel JERICO-NEXT

Main achievements and difficulties encountered

The projects main achievement wagctessful testing anebdgging of the sensor in a live sy
From both the evalwuation of the data ret
current sensor offerings, this work has been invaluable in allowing AN&rtSensarsetas T
enroute to producing a commercial product in late 2019.

These were the first tests of the system in live media with varying salinity (5ppt to 17.3pp
samples from stations along the ferry Finnmaid voyagesaih whaes stnsor response suffer
detrimental effects.

The sensor was deployed under a variety conditions, laHmatdrg, ferry and remotely at an
station. Each location demonstrated the sensors ease of use, with itsethgalodykyd abilit
retrieve data through removal of theamh memory card, with a wireless communication
planned for future versions.

External validation of the sensors response was sought through connecting the systimivim|
commercial sensors, a AFT Sunburst pH sensor and a Contros pCO2. However, on doing
by the pumps in the Contros system was seen, so the pCO2 was removed and the tests
this, the system still suffered highexpiented sigrainoise issues, so new electrodes were pi
to maximize the signal. In addition a new electronic design has since been manufacturg
signal, and these electronics are already being deployed in the next generation sensor.

Dissemination of the results

Utilizing the data and results gathered througheRIGE@ESEXTTNA project, in conjunction wit
insitulabbased research, an academier@dewed article detailing the current electrode co
and measuremeteichnique will be published. In addition, the data will be communic
conference/meeting presentations in order to demonstrate the validity of our system, and
social media like Twitter. Finally, the results and dattheitebdeaprocure intellectual propé
resulting technologies directly resulting from this research project.

DATAare available on this hitk:://www.jedri.eu/tna/selectprbjects/secoidll/antsensorphims

Technical and Scientific preliminary Outcomes

The experimentation for this project was conducted over three platfor#ad, Sile S4REhade f¢
and the fixed platform at FMI Utd Atmospheric and Marine Research Station.

During the initial phase of testing at the MRC lab in Sykeainediesbalstline set of results u
commercial potentiostat. This gave us an indication of the expected results for the comple
when placed in stagnant brackish Baltic Sea water. By utilizing the varying stations fr
voyags, we were able to see the effects of a large gradient ol 8a8nifhése cover the raf
observed on the Island and ferry test locations. Prior tests at ANB Sensors facilities had
operates effectively in ocean salinities) (Ih@@pprehension going into the testing was that
end salinity may affect the conductivity of the system creating problems for the measurem
However, the conclusion of this demonstrated that our system was abletochanadie shaf salin

JERICNEXTWPE8DS.11290819V1.0
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Following these open water tests we integri
sensor into a flow loop system, shown in th
6.2.5.1. Overnight testing demonstrated the
ability to handle the relevant pressure (1 k
flow rate (5 liters p@nute). The integration o
sensor into the flow -get was tested f
approximately 25 days in the lab with bott
present to pass on knowledge of the operatit
instrument.

Figure 6.2.5.1Integration of tAeNB
Sensors pH sengato the flow loop
system

With confidence in the sensor performance in the flow loop, the next step was to simulate
the ocean waters in the lab. To this end, two processes were trialed; the first was thgaadd)
the water saples collected. However, this route posed difficulty in achieving constant and &
in pH for a calibration to be achieved. Considering this, the pH change was achieved by adc
water. This technigue was much more canbliede the potential/current plots shown in t
6.2.5.2ordifferent pH wateralidated by the AH system.

Syke varying pH

-600
600
-800

-1000 pH7.49

—i73 Figure 6.2.5:2Current vs

" Potentiaplots for different
pH waters, validated by thg

-1600 AFTpH system

-1800

-1200

Current

1400 ——pH7.16

Potential mVolts

During these trials bothpHeand reference signals began to drift over time, and since t
consistent for both electrodes, it was suspected that the Ag reference electrode had been
away. After analyzing the photos sent by the Syke team, it wastapeaceatitty had been \
away and a leak path had been found on the original design. A redesign was rapidly prod
to the lab where it was exchanged for the old design to solve this issue.

Following the redesign, a more robust tekitofltive system was trialed with a flow loop conts
ANB Sensors pH sensor, the AFT Sunburst pH sensor and the £shtws ge©figuré.2.5.3
However, on doing this a repeating noise within the data was seen which, on further inves
to be caused by the membrane in the Contros system, so for the remaining tests ilea€
removed from the flow loop. The data was fespdnd to changes in the pH of the solution and
not all the experimental plan was completed (temperature studies), the data retrieved frg
been invaluable in understanding how the sensor performs under these conditions.

JERICENEXTWPE8DS.112290819V1.0
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Figue 6.2.5.3Integration of the ANB
Sensors pH sensor, the AFT Sunburst
sensor and the Contros pCO2 into the f
loop system Figure 6.2.5.&6etup on the Silja Serenadke

For the remainder of the project, one systi
loaded on to the Silja Serenade, e ckivhicl
is shown in the figure 6.2.5.4. The second
was placed on the Ut6 platform. In each ¢
sensor was placed in a flowline where sea w
dravn in directly from the environment and
over the sensor interface. The data obtain
the Silja Serenade was found to suffer frol
issues (Fig. 6.2.5.5), through the external eq
within the flowline. Despite this, the electrod
tested on their return to the ANB Sensors la
and showed a response in a commercial s

system. Figure 6.2.5.ata from the Silja Serenad

The lesson learnt from this is to increase the shielding and grounding on the elettteos@ssb
This recommendation has already been incorporated into the next version of the sensor
to further trials in June 2019. The results from the Ut0 station were more encouraging
showing discernable peaks partyciadr the system deployed to monitor the drift in the referén
the common cause of drift in electrochemical based pH sensors.

: This is shown in tRigure 6.2.5.6, where
- potential of the reference system is given
. peak minimum value in the data. Throu
500 information gathered within this project,

§oen revision of the ANB Sensors pH sensor hi
5o developed. The feadb on the ease of u
s00m deployment, and ease of data retrieval has
= positive. All debugging issues have been r
D —— Figure 6.2.5ghlights the improvemeraige ir

e the new system, which compares data tak

Figure 6.2.5.6omparison of data taken the SYKE sensor (green) angreaommercie
from the SYKE sensor (green) and th sensor (yellow).
precommercial sensor (yellow).

i 1""1 "1
Reference]ERICONEXTWPS8D8.112290819V1.0
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Through understanding the responses obtained in the real world media, we have enhance
the stability of the electrodes and longevity of the sensors, whilst lowering the noise on th
deplognent of the sensor in the Ut station and Silja Serenade we have been ableddd ol
that has allowed for the next revision to increase the TRL and allow for commercialization

JERICENEXTWPE8DS.112290819V1.0
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6.2.6 ADVANCE (JN_CALL_2_6)

Submitted: 18 ARANLY; Final revision: 27 September 2018.

Project Information

Proposal reference number INCALL 2_6

Project Acronym (ID) ADVANCE

Title of the project Automatic Data and Video Acquisition for uNderwater
across Coastal Environments

HostResearch Infrastructiee | Cabled Observatory OBSEA (UPC)

Cabled Observatory CPO (SBI)

CPO In person accesy 11/04/2011812/04/2018
Remote acces| 27/07/2011829/09/2018
OBSEA In person accesy 02/10/2018
28/03/2019
Remote acces| 22/10/201185/12/2018
17/12/201829/01/2019
Name of Principal Investigator | Simone Marini
Home Laboratory CNRISMAR
Address Arsenaldesa 104, Castello 2737/f, 30122 Venezia, Italy
E-mail address simone.marini@sp.ismar.cnr.it
User grougnembers Simone MarinCNRISMAR, Italy

Emanuelganelk Universita Politecnica delle Marche, Italy
Jacopo AguzzConsejo Superior de Investigacio Cientifica
Ernesto Azzurrdstituto superiore per la ricerca ambientale

Projectobjectives

The shoiterm objective of the ADVANCE project is the test of the imaging device GUAR
the European Patent EP2863257A1, as-al@miandnd autonomous sensor capable of qu
biological activities at individual, popalati@ommunity levels. The GUARD1 consistpoWwar
system conceived for installation on both fixed and mobile platforms for acquiring ima|
organisms from 1 mm to 100 cm in stzear@rthe device, the image content can be asty
analyzed, recognized and classified. Even if the GUARDL is capable to transmit the infg
from the acquired images outside the device, in this project, such data will be stored in orq
for further analysis after thereego

The mediwterm objective of the ADVANCE project is the assessment of the GUARDL1 im
comparing the information automatically produced by the system with the visual inspect
acquired by the cameras that the two olissrpataide. In particular, the images will be

continuously during the day and night (by using the GUARDZ1 lighting system) for a per
months, in order to estimate the image quality with a different diffusion of ligrerarwbmditial
of water turbidity.

Main achievements and difficulties encountered

SmartBay deploymer@uring the deployment, about 100 ml of water entered the housing §
damaged the battery pack. As a consequence, the battergrppletadptdischarged in only 1Q
of acquisition. Due to the housing damage, an unplanned shipment of the device wag

"1 "1
JERICNEXTWPE8DS.11290819V1.0

Page51/178



st

ey JERICO-NEXT

Galway to CNRMAR on©ctober 2018. After further analysis a small scratch was found in
near the caseback, and the rechargeable battery pack needed to be replaced. During th
images were acquired by the GUARD1 and contextually images antisihate/also acquire
the same field of view, with CPO videocamera.

OBSEA deploymertue to the GUARD1 damage, the new imaging device called DeepEy
Vil anova i la Geltrud for perf or aséedoguly o]
the experiment at the OBSEA was considered as a test for assessing its hardware reliabili
of acquiring images useful for ecological applications. During the OBSEA experiment, tw(
performed for testilifferent image acquisition and elaboration parameter settings. The twg
allowed to detect an error in the device firmware and for this reason an unplanned shipm
laboratory to the GMEMAR was needed. Nevertheless, the tymdefs resulted into 2445 acq
images by the DeepEye device and contextually images was also acquired, in the same
the OBSEA camera.

Dissemination of the results

During the TNA period the two imaging devices GUARD1 and D&gieyenias relev
environment. Images were acquired by the two devices and by the video cameras that a
the CPO and the OBSEA infrastructures.

Ground truth image datasets will be defined using the acquired images and siew aodpaittey
recognition algorithms will be defined and experimented on the acquired data. Moreovg
acquired by the CPO Smartbay camera, are already in the process to be visually inspectg
of the ADVANCE user graogh,im the next months also the images acquired by the OB}
analysed.

In this context, a manuscript regarding the assessment of the new imaging device Deep
ecological device for the estimation and monitoring of both tlyeabiddheessemblage stru
will be submitted to the special issue "Imaging Sensor Systems for Analyziogi@ebseadEhi
of SENSORSttps://www.mdpi.com/journal/sensors/special_issues/image_subsea.

In that paper, the architecture of mpky@eimaging device will be described and the recogni
will be presented.

Another scientific article will be written based on the analysis of the CPO image data, es
the fish species assemblage surrounding the observitoeyperiad that include the ADV.
deployment.

Other possible submission deals witlykiaghanges in species composition at Smartbay.

DATAhave not yet been delivered on the date of D8.11.

Technical and Scientific preliminary Outcomes

The projectas articulated into three main phases:

1) deployment at the SmartBay facility;
2) deployment at the OBSEA facility;
3) Data analysis.

JERICNEXTWPE8DS.11290819V1.0

Page62178



st

ey JERICO-NEXT

Deployment at the SmartBay facilitye GUARD1 imagingceewas shipped to Galway Aprit
2108 and the preparatory meeting of the phase (1) took plageeatritidtain Galway on 1]
12April 2018.

The preparatory meeting was attefuiedle ADVANCE user groySimone Marini (PI) from-(
ISMAR, Emanuela Fanellir@h) ©niversita Politecnica delle Maatlge Jacopo Aguzzi (memb
the ADVANCE research team) fro@3{@MSpain) and by the TNA provider team of the CH
the meeting, the functioning of the imaging device was explained, we decdkietwelsicteed
for installing the device on the CPO infrastructure, which would be the best field of view of]
imaging device and the CPO camera and which was the best acquisition frequency for {
particular, both the GUARMILthe CPO camera was positioned in order to acquire image
part of the water column and part of the seabed. The image acquisition frequency was
every 25 minutes.

Due to a delay into the maintenance of the CPO infréstrumcagiag devideployment was dela
to 27July 2018. As a consequence tloe devovery was planned @eember 2018 (60 days)
devie was actually recovered o8eflember 2018. During the deployment, about 100 n
entered the GBBR1 housing and compromised the battery pack, which was consequer
discharged in only 10 days of acquisition, corresponding to 635 images. In spite of this, th
resulted of good quality and contain relevant informakierfisihayiecies present in the surro
of the observatory. The acquired i mages

and organisms in the part of the seabed framed by both the GUARD1 imaging device ang

Due tdhe battery pack and housing damage, an unplanned shipment of the deviee fn@s
Galway to CNBMAR o8 October 2018. After further analysis a small scratch was found ir]
near the cadsck and the rechargeable battery packtodszlezplaced.

Deployment at the OBSEA facitltye to the GUARD1 damage, the new imaging device calle
released on July 2018, was sent to Vila
The new DeepEye imaging deagca bompletely different technology from the old GUARI
device and the experiment at the OBSEA was considered as a test for assessing the har
the the DeepEye device and for assessing its capability to acquire imagekggefLhfmlicatio

The DeepEye imaging device was sent to the UPCitabdeatowa i la Geltru o8&litember 20
and the preparatory meeting for the @BSEinent took place on th®©2taber 2018 in Vilang
la Geltru. The preparatoegting was attenddédr the ADVANCE user grdaypSimone Marini

from CNISMAR (Italy), Emanuela Fanelli (P1) from Universita Politecnica delle Marche (I
TNA provider team of the OBSEA. Similarly to the Galway meetorgnghefftnecimaging de
was explained, we decided which bracket was needed to install the device on the OBS
which would be the best field of view of DeepEye and which was the best acquisition
experiment. In paracuthe DeepEye was positioned in order to take images in the same fj
the OBSEA camera, both facing the artificial reef made of concrete positioned in front o
The image acquisition frequency was set to one image awes/ 10 min

During the OBSEA experiment, two deployments were perféirstedkpltyanment started ol
October 2019 and finishefiecember 2018. During this deployment 2445 images was a
images resulted slightly overexposed and moredaendleirpage acquisition frequency w
respected by the device. The image acquisition parameters of the device was changed i
the image quality and the acquisition frequengyagaamened. The second deployment stamts

JERICNEXTWPE8DS.11290819V1.0
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Decemler 2018 and finished od&tuary 2019. The new settings of the image acquisition

produced wekposed images. The DeepEye imaging device incorporatgsugpgsadmhwal
level image filter capable to identify which regions attha@ramggihave relevant content. Dur
two deployments two different settings of the image filter was experimented providing gd
the cases. On the contrary, also during the second deployment, the planned image acq
was not respected by the device. Thus, the device was shipped baCk R (I8YARr ardepth
check and an error was found in the firmware device. The error was corrected and the inj
shipped agato Vilanova i la GeltruMarsh 2019. Then a third meeting took place at the UPQ
in Vilanova i la Geltru and in Barcelona, at@8@Chh729March 2019 . The meeting was atf]
by Simone Marini (ADVANCE PI), Emanuela Fanelli (ADVANCE PI), ErnestiNEE vese tid
team), Jacopo Aguzzi (ADVANCE research team) and by the TNA provider team of the G
meeting the device was tested and prepared for a new deployment (outside of the AL
Furthermore, the data acquired during theg®@ent and during the first two OBSEA dep
were discussed. The activities of data analysis were outlined as well as the disseminatiol

Data Analysiausing the image dataset acquired by the two imaging devices, GUARD1 ath(
by the cameras installed on the CPO and the OBSEA observatories, ground truth imag
defined. These datasets will be used for the definition and the validation of new computer|
recognition algorithms for fish recognétitre classification tasks. In particular, the video clig
by the CPO Smartbay camera, are already in the process to be visually inspected by th
ADVANCE user group, and in the next months also the images acquiredvill the dDBISEAd

JERICNEXTWPE8DS.11290819V1.0
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6.2.7 BBTRANS (JN_CALL_2_8)

Submitte@5 July 201&inal revisio?7 September 2018

Project Information

Proposal reference number JN_CALL 2 8

Project Acronym (ID) BBTRANS

Title of the project Threadimensional circulationtesnasport within the saabterr
Bay of Biscay from a mpldtiorm approximation

Host Research Infrastructure | COSYNA Glider (COSYNA_GL)

Remote acces| 17/05/201814/062018
Name of Principal Investigator | Ainhoa B. Caballero Reyes

Home Laboratory Azti Foundation

Address Herrera Kaia Portualdea, z/g, 20110 Pasaia (Gipuzkoa)
Spain

E-mail address acaballero@azti.es

User group members Ainhoa B. Caballero Refasa Rubjdulien MadeAzti

Foundation, Spain

Project objectives

Recent studiéscused on the evaluation of the capabilities of altimetry using HF radar (HFR
the combined use of HFR and glider measurements, conclude that both approximations off
can help to improve the processing of altimetny atststeb studies. Providing information
circulation and transport of the water column, from the expansion of the surface informatio
levels can extend the applications of these data for biological and environmental pu
approaches, based on the combination of HFR data with information on the watersiti
moored instruments, remote sensing or numerical models), have proven promising for |
threedimensional coastal circulation. The comlwhatider and HF radar data will offer a
opportunity to describe local ocean processes at high spatial and temporal resolution and
role in the coastal transport.

Summarizing, the purpose of this project is toeaswerments of the water column, within
covered by the coastal HFR system ofBb8 Sk order to evaluate on the one hand, the ag
coastal altimetry aktragk data within the HFR footprint area, and on the other hand, tleeqgb
different methodologies for deriving transport in the water column, by means of HFR and g

Main achievements and difficulties encountered

Several achievements have been reached during this project, but we highligh¢imere three

HZG team has provided to the project a second glider. Timléhagloler (surfade®0 m depth
was equipped with the same sensors as tigfideee(CTD, fluorescetueckidity and MicroRi
sensors) with the exception of the ADCP. ©hadegd by this glider (from 16 to 29 May 2018)
a larger spatial coverage and sampling frequency of the sea surface.

JERICNEXTWPE8DS.11290819V1.0
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The deeglider carried out an almostramgh mission (17 MdyJune), the period planned fg
mission. It collecteat@vcolumn data in the area covered by the HFR and some tracks were
with 2 altimeter tracks. More concretely it followed one track of the S3A and an&her from

During the mission, besides glider tracking that allowed mongositigofind data measured
glider, surface current fields and derived Lagrangian Residual Currents and satellite ima
change, when necessary, the next positions and settings of the glider, in near real time. A
ofdata (glid¢iFRsatellite) both gliders crossed at least one mesoscale eddy.

The main difficulties encountered during this mission were, on the one hand, thegledds afitie
the deployment. The glider was recovered and brought pack tehtre the HZG team replal
piece of the glider. The day after the glider was successfully deployed. On the other-bkahel;
required early recovery for a leak.

Dissemination of the results

The results of the project will be shtenfinal JERINEXT scientific results workshop (201
team plans to send at least onggueewed publication and one contribution to a congress, e
General Assembly. So far, the team has participatdidwirthalfsseminatiatiioas:

- Oral presentation in the "11th Coastal AltorietholV, 125 June, Frascétiily(Caballero et a
2013.

- Poster presentation in the "25 Years of Piogadar Altimetry Sympos2da9, Segmber 201§
Azores ArchipelagortugaMasoNarvarte et al., 2018)

DAT Aare available oredelinks:
ftp://fip.ifremer.fr/ifremer/glider/v2/tpoiép.ifremer.fr/ifremer/glider/v2/sebastian

Technical and Scientific preliminary Outcomes

First of all, the degligler followed 2 tracks of two different alfifabted<.7.-and Fig6.2.71). Morg
specifically Jasgdgn addls S20a8 i heacBAPBWR50Q
compared with ctasaltimetry aletigck data.

Altimeter  Track Date Time

Jason 3 248 20180520 04:04
Table6.2.71: Number of the tracks

Jason 3 248 20180530 20:37 of the two altimeters that crossed the
area covered by the coastal HFR
system othe SEBoB, during the
mission and the estimated passing
date/time.

On the other hand, both gliders crossed mdéikeseddkes. For example, the slggiievappears
have crossed an anticyclonic structure around 26 May. For monitoring the presence of st

JERICNEXTWPE8DS.11290819V1.0
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computed the Lagrangian Residual CuRénts -

To obtain the LRCs, the Lagrangian trajectc
particles evenly located in the HF radar g
computed over 3 days; then, the initial an
positions of each particle are used to com
Lagrangian residuab,

because the contribution of the tidal compc 44°N

filtered out by the time integration used). Tt
maps provide an estimation of the surface tr
during the integration period. According to tl
map (Fig. 6.2.7.2 Left), the glider fleveneaire
of an eddy, while the dglefer passed close
the periphery duringgame days.

— N NS = S

Figure6.2.72. LRC maps estimated from the HFR data and corresponding to 26 to 2
(Left) and from 2 to 4 June (Right). The trajectories followed-dpidtre(dekline) and

shallowglider (black line) during this period are also shown. Note: the eateribks indi
beginning of the trajectory. The blue and pink points indicate the positions for which

evolution has been analyzed.

30

15

45'

30k

2°W 40

18
3%

Figure 6.2.71: Tracks of the two altimetg
crossing the area during the mission (the blg
line represents the track of Jason 3/Sentin
and vertically integrated currents correspon(
the deep glider (blue arrows). Isobaths (m
100, 200, 1002000, B00 and 4000.
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Around this date, a ddifting of the seasonal thermocline is observed in the vertical profiles ¢
glider (f|g.6.2.73a,black square). The ddifting is more evident in the salinity and densityg®
6.2.73bc) and has a clear impact in the fluorescence, whose Deep Chlorophyll Maximunm
waters. Some days after, arc@nllie, the deglider arrived at the periphery of a cyclof.2 (f2ig
Right). In this occasion, difting of the shallower isotherms (from surface to around 100 m
downdlifting of the intermediate isotherms (from around 100 to 400 m deguth{JFigGBs#nvblack
square). The core of this cyclone was close to the position of the anticyclone mentioned
two hypotheses could be obtainetthifsonverse polarity of these mesoscale structures. First, |
(in differerttates) correspond to the same eddy but due to the interaction of the surface
wind, it is not observed the same polarity of the eddy in the sea surface, not the same be
waters (@00 m). And second, these signals correspgadiifferent eddies that occupied th
place, in a tintifference of a week.

a)

b)

&

Figure6.2.73: Vertical potential temperature (a), salinity (b), density (c) and
fluorescence (d) distribution along the-ghdéotvacks from the surface to
100 m depth. The black square delimits the signal of the eddy.

As an initial approximation to the fiogshdsip, the wind regime estimated from the WRH
meteorological model (source: MeteoGalicia) in the location indicated with a blkig(p&k). @
and covering the period of both LRC maps-42BuNagyis showed in Figuzes p (Imttom). Ove
the northern point, from 26 to 28 May the wind flowed mainly to the NE, this forcing agrees
flow of the currents in the area. While gudnge2the wind flowed mainly to the SW; this forg
produce the westwemndrents. The wind regime in the southern point was similar to the pre
the currents seem to be less correlated with it. This could be due to the rectification o
circlation by the local topography.

In order to test theast hypotheses, more analyses must be done for obtaining more cong
These analyses will be also complemented with high resolution model data flioeni dmeBAdlzd
Irish- Ocean Physics Reanalysis, available in the Copernicemitariment monitoring se
(http://marine.copernicus.eu).

JERICENEXTWPE8DS.112290819V1.0
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6.2.8 LETSSAT (JN_CALL_2 9)

Submitted: 28 June 2F119al revisioR7 August 2019.

Project Information

Proposal reference number JN_CALL 2 9

Project Acronym (ID) LETSSAT

Title of theproject Leverage tracking efficiency on oceanographic buoys usin
autonomous solution transmitting satellite messages

Host Research Infrastructsre | Heraklion Coastal Buoy (HCB)
Saronikos buoy (SB)

Athos buoy (AB)
HCB, SB Remote ecess | 01/06/201:81/052019
AB: In person acces{ 12/10/201813/10/2018

Remote acces| 01/06/201-81/10/2@L

Name of Principal Investigator | Georgios Koutras
Home Laboratory Openichnos Ltd
Address Openichnos HQ

18, South Street
Valletta VLT 1102alta

E-mail address koutras@openichnos.com

User group members Georgios Koutrahiemis Koutsour@dpenichnos Ltd, Malta

Project objectives

The LETS_SAT TNA project aimed to install and test the Openichnos trackinfjxest hpui
oceanographic platforms under the influence of a wide range of environmental conditio
temperature, sea sprays etc), through the simultaneous access on three platforms for exten
(1 full year) in order todxhjoit and test the operational capabilities of the product.

Although Openlchnos tracking technology was initially developed for moving vessels, g
characteristics of the marine observing community (low energy, harsh envionsestistheoieditin
and practical suitability of the system integration was an obvious challenge.

The specific objectives of the-8BT roject were:

1)To allow the installation of more efficient and sophisticated tracking device on moored oce
Thegeofencingodule will be developed and embed to allow intelligent monitoring, thus utilizing
and alerting for the buoys.wWih provideth a primary and a backupagion system for fixed platfd

2) Applicability of Openichnos solution in maritime environment in long term field exposurg
conditions

Main achievements and difficulties encountered

Thepreparatory actions of the project started on the 1st June of 2018 and included the installz
of the Openichnos modules in two types of buoys of the Poseidon network. The equipment
buoy masts and the whole set upsieabdn land, attached in the same type of buoys as the one
in order to secure that the Openlchnos modules transmission and power charging through

B ar
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panel were not affected by the buoy equipment and apparatus. ThedOkensieteresdeployed al
sites during the Poseidon network maintenance cruise that took place between 18th and 26t

»on

Figure 6.2.8.The Openlichnos tracking modules installed in Seawatch (A) and Wavg
buoys and the location of the TNA stations as provided by the Olpesppiaston (C).

The final deployments sites were:
1 Herakleion Coastal Buoy (HCB): Lat 360#339,0775

1 SaronikoBuoy (SB): Lat 37.6099, Lon 23.5669
1 Athos Buoy (AB): Lat 39.9635, Lon 24.7226

Dissemination of the results

The outcomes of this TNA activity will be presented by Openichnos and HCMR in indust

oceanography meetiagd workshops. When the TNA experiment started, Openlchnos annourn
in the Greek Press.

DAT Aare available on this hiktk://www.jerideeu/tnagdectegbrojects/secondll/letsat/

l l | B} I L i a I
ReferenceJERICANEXTWPS8DS8.11290819V1.0
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Technical and Scientific preliminary Outcomes

The devices installed in the JERICO TNA infrastructures operated continuously for a full y
marine environment without any maintenance or servicing procedures. The long deployment
environmental conditions of the rdeplosites (Tal@ie2.8.)1 proved the seaworthiness of the Ope
tracking device. eofencingpftware was tested too in a realistic environment during the depld
(Figs. 6.2.8.2 and 6.3.BrBviding useful information about thé stationt at us and s

Table 6.2.8.Minimum and maximum values for the air temperature, wind speed and maxim
in the three deployments sites.

Air temperature Wind speed Maximum wave hei
(minmax) (minmax) Hmax (mimax)
Heraklio@oastal Buoy 9.72 37.425 C 07 18. 228 m/sec 071 6.97m
Saronikos buoy 12.206 3591 C 0-15.117 m/sec 0-1.69 m
Athos Buoy 8.25 28.075C 07 19.72 m/sec 0-7.39m

During the access period on the Poseidon network JERICO stations twiniggsdeshthéhiat local
data transmission of the Openlchnos equipment, took place:

Mooring line failur®n September 27, 2018, an extratropical storm developed in the eastern
Sea. Water temperatures of around 27° C supported tfansitiom'sito a hybrid cyclone, with ¢
thermal core in the center. The storm moved north eastward toward Greece, gradually intensit
characteristics of a tropical cyclone. During this incident the mooring line of thelétlansl stagibn
started drifting in the North Aegean Sea. Despite the severe weather conditions, the Openlchr,
to transmit HF location data allowing the HCMR stuff to monitor the station location and proce
procedure$he same module was installed next in the EIm3A station in the Cretan sea.

Ot:ocog\ovixn (690 |

;' Q : (24

Figure 6.2.8.7he Athos station drifting course in the North Aegean sea after a mooring lir
(27/09/204®1/10/2018) before the recovery by the R/V AEGEO.

B I 5 F ] I
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StatiorvandalisedOn May 7, 2019 a sailing boat approached the ELm3A station and the pass
equipment from the buoy including the Openichnos tracking module. The device was
continuously so the boat course was detailed trackedupohnt was recovered by the coast gus
the boat docked at the Rethimno marina.

© wx &

Figure 6.2.8.3'he course of the sailing boat that vandalize the EIm3A station, remove
Openlchnos module and approached the Rethimno harbour. (05/05/2019).

The majority of traditional tracking systems need a power source and are limited to GSM
areas. Thus, neither have continuous transmission of their trace due to lack of power supply
any possible area their assets may be. Moreawes lsdet on GSM network covers 50% of the
terrestrial globe, leaving deep sea and coastal waters out of its range.

Openichnos tracking solution addressed these challenges, as its tracking device is desig
manufactured with very low power consuemmticequipped with a solar panel. This makes
Openlchnos a really autonomous service, able to work for 60 days without sunlight and reach
in just 3 days of sunshine. Furthermore, Openichnos uses the Iridium satellite constell
transmiti ng data, achieving true global cover
tracking history through their PCs and mobile phones.

The installation of Openichnos in oceanographic observing platforms provides significant ad
as

a) it increases the efficient tracking in 100% global range,

b) provides a reliable and autonomous primarywgnddbatdn for the high frequency tracking of
the observing platform,

JERICNEXTWPE8DS.11290819V1.0
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¢) it increases the efficiency in case of emergency or ilsedramfaunication device and

d) it leads to future research in developing cost efficient observing platforms with low
requirements and state of the art communication capability.

The proposed POSEIDON platforms offered a unique oppertigsityndooftiOpenichnos in a
whole new market, that of the marine observing platforms. The installation and test of the d
wide range of environmental conditions (wave, temperature, salinity, etc), through the sim
access on three platfofon extended periods of time (1 full year) gave us the possibility to fully €
and test the operational capabilities of the product, transmission and their consistency espec
rough sea conditions

A more detailed study of the resulie fmmparison of Igeation information, the efficiency of
transmission and their consistency especially under rough sea conditions will be carried out
devices will be recovered during the maintenance cruise of the Poseidon network.

References:

https://en.wikipedia.org/wiki/Mediterranean_tropicallike_cyclone#Zorbas_(27_Sep_%E2%8C
Oct_2018).

JERICNEXTWPE8DS.11290819V1.0
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6.2.9 MOCo Sea Pass (JN_CALL_2 10)

Submitte@9 November 20Eal revisioh7 December 2018

Project Information

Proposal referencaumber JN_CALL_2 10
Project Acronym (ID) MOCo SEa Pass
Title of the project Monitoring of Organic Contaminant in the water of the

Europe with Passive Sampling
Host Research Infrastructsire | Port Operational Marine Observing Sgst8alchik (POMOS
Meteoceanographic sit€&>81(SAGB)
POMOS In person acces| 27/02/201-81/03/2018
13/05/201815/05/2018
Remote acces| 09/03/201814/05/2018
S1GB: In person accesy 1605/2018 1805/2018
1707/2018 2007/2018
23/10/20186/10/2018
Remote acces| 17/05/201825/10/2018
Name of Principal Investigator | loanna Kalantzi
Home Laboratory

Institute of Oceanograplgfienic Centre for Marine Researdg
Gourne$ Pediadodieraklion, Cret@reece

Address
E-mail address kalantzi@hcmr.gr
User group members loanna Kalantzi, MianTsapakis, Kyriaki Mylodallenic Centr

for Marine Research, Greece

Project objectives

Organic contaminants, in particular persistent organic pollutants (POPs), adversely affect
aquatic food webs across the globe. To date, there is no globally consistent informa
concentrations of dissolved POPs in wetgr Doel advance of passive sampling techniques

it possible to establish a global monitoring program for these compounds in the waters g
we call the Aquatic Global Passive SamplingG@¥3)Aetwork.

The main objectifehigproject was the use of state of the art passive sampling devices for n
study the process (air sea exchange)jrggitierfate of POPs in marine boundary layer.

This technique will contribute to reach the aims-GARQUicIuding the stigation of the glo
distribution of POPs without discrepancies caused by individual or local approaches. Th
project, this objective was implemented in the water of Southern Europe including the foll

A Evaluation of the preseng stBPOPs pollution in the water of the Southern European ¢

A Investigation of different sites with different sources of anthropogenic inputs
environmentetharacteristics (e.g. depth, salinity, currents etc).

A Study of the @eaexchange of organic contaminants.

Main achievements and difficulties encountered

Through the current project, selected urban/industrially impacted sites were monitored
examine the impacts of anthropogenic activities on aquatic environments and to combine

JERICNEXTWPE8DS.11290819V1.0
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AQUAGAPS for a global scale estimationteéBeatpproject was aimed at developing new n
technologies to detect POPs in marine water and to evalsedecttehaimge of organic contami
Thus, it was achieved, for the first time, the simultaneous deployment of two padsaedsseal
samplers) resulting in (1) the evaluation of the present state of POPs pollution in the wats
the Southern European coast and (2) the simultaneous moniseamgexidhairge of orgd
contaminants.

The selected sitesdeployment were in the Western part of Black Sea (43.4042°N, 28.1653
Northern Adriatic Sea (44.7384°N, 12.4526°E). Deployment sites included the Port O
Observing System (POMOS) (st.Balchik) in Black Sea and the MeéocEsnd@BB) in
Mediterranean Sea. No technical difficulties were encountered. Both infrastructures' pe
helpful and cooperative.

Dissemination of the results

As soon as samples will be analysed and data will be interpretefipthehre subrk, which waigdy
out under the TNA in JERME®T, will be disseminated through scientific conferences a
articles in pesgviewed journals.

Metadata of ratios/ comparisons of the organic contaminants will be igtegnafteneahalysig
JERICENEXT. Most of the original data will be closed for one year for usage by our team.
data will be available through publicationsenipeed journals. If there will be no publications
first yeg then the originialta will be provided to JERIEXT for dime publication.

DATAhave not yet been delivered on the date of D8.11.

Technical and Scientific preliminary Outcomes

Sites Description and Selection

Considering the advantages of paasipiing techniques, two observing systems have been
the monitoring of organic contaminants in the Southern European (Bastl.&igaThe
Mediterranean Sea and Black Sea are unique marine environments subject to ingmeoric
pressures due to atmospheric and riverine inputs of organic contaminants. It is therefq
importance to understand better the geographical distributions and temporal trends of org
such as persistent organic polluR@Bs), polycyclic aromatic hydrocarbons (PAHS), ng
retardants and other contaminants of emerging concern.

Within the framework of AQUAGAPs and-BIEHRIONIA programs, passive samplers were d
at 1.5m below the sea surface at the Parbgdeéviarine Observing System (POMOS) (st.Balg
Black Sea and at the MeteoceanographicGBg i{sthe Mediterranean(Bigs. 6.2.9.1b,c).

JERICNEXTWPE8DS.11290819V1.0
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Figure6.2.91: (a)The different observing systems selected for the mdn@&snig die
Southern European coastal @plsleteoceanographic siteGBY in the Mediterranean
Sea; andc) Deployment aquatic and air passive samfiier§Vestern part of the Black
Sea.

Those two observing systems are of great interesttéatitimeadeorganic pollutants as they |
chemical contaminants from a variety of source&H iel@dated offshore the Po river delta,
monitoring point for studying the interactions between the Northern Adriatic and the POR
is near the major Bulgarian ports, channels and bays, thus, the combination of the indug
the area surrounding the ports, the extent of marine traffic and population density.

Sampler Deployment and Retrieval

The passive sampler (PS) holders were attached to theassn(iteg 6.2.2a). Twelve silico
rubber (SR) and twelve low density polyethylene (LDPE) sheets were secured to each hol
were deployed in parallel §R2g2b). At theasne time, passive air sampler (PAS) were deploy
observing systems using polyurethane foam (PUF) @i2k®R¢Fid he preparatafrthe sheets al
PUF was carried out at the Research Centre for Toxic Compounds in the Environmesa (R4
University, Czech Republic).

Silicone
membranes
{SRand
LDPE)
attached to
the holders

Stamless
steel
frame

Holders:
Silicone
membrane
posttions

Alr
sampler

“% | with PUF
disk

Figure6.2.2: Passive sampling device assembly st@thimgkeletal structure consisting
of the stainless steel frame and hdlgdte attached silicone rubber (SR) and LDP
membrane¢c) the air sampler with the PUF(d)skhe mesh covered passive sampling
devices recovered from POMO%&-8181-GB experienced different degrees of biofouling

The steel devices together with SR and LDPE sheets were deployed once at POMOS (9th
twice at SGB (17th March, 2018 and 19th July 2018). At the same deployment period, PA{

i R "1
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at each site for the simultaneous monitoriagaogaithange of organic contaminants. At the €
exposure perig¢tables.2.91), both samplers, PAS and aquatic PS, were retrieved and the
PUF disks were kept in the freezer until shipment to the central laboratory, RECETOX, fo

Table 6.2.9.8amplings of air and aquatic passive samplers at the POM&EES and S1

Start time
Country Installation  End time Sampling time
Italy Remote access1 SIGB gﬁggi 2 months and 2 dg
Remote accessz SIGB 22111)2/2(1):28 3 months and 6 dg
Bulgaria Remote access1 POMOS cl)iggg]lrg 2 months and 6 dg

Allanalyses will be performed in the same lab at the RECETOX using identical methods.
be extracted with DCM and methanol, respectively, in an automatic extractorF2d. Prior to ¢
be brushed to remove biofouling fronfadloe and surrogate recovery standards will be adde
and on PAS PUFs. Volume will be reduced and extracts will be split into two portions, for
%) and analysis of PCBs, OCPs and PBDEs (90 %) (Lammel et al., 2015). Sangpas wrgilh
a GGMS (Gas Chromatograph coupled with a Mass Spectrometer) Agilent 7890 coupled

Aiii sea exchange will be studied by determining the vertical concentration gradieats Z06&
Lammel et al. 2Q018urface seawatemperature (SST) will be retrieved from satellite data us
(Advanced Very High Resolution Radiometer).

JERICNEXTWPE8DS.11290819V1.0
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6.2.10 FluorMeel (JN_CALL_2_11)

Submitted: 14 June 2019.

Project Information

Proposal reference number

IN_CALL_2 11

Project Acronym (ID)

FluorMed

Title of the project

Phytoplankton fluorescence studies in Mediterranean. Part
and comparability of different methods in oligotrophic seas

Host Research Infrastructsire

Heraklion Coastal Buoy (HCB)

Poseidon Calibration Lab)(PCL

09/04/201-821/4/2018
01/06/201-80/05/2019

PCL.: In person acces
H®B: Remote acces

Name of Principal Investigator

Home Laboratory
Address

Jukka Seppéala
Fimish Environment Institute SVMKiie ResearCentre
Erik Palmémaukio FEHO0560 Helsinkinland

E-mail address jukka.seppala@ymparisto.fi
User group members Jukka SeppélRasi YlostaloFinnish Environment Institute S
Finland

Melilotus Thysse®livier Grosse Mediterranean Institutf
Oceanology CNRS, France

Project objectives

The FluorMed project aims in providing information on the tgpplichliémparability of val
fluorescence detection methods for phytoplankton commisiy athigh frequency ilibetrophi
conditions of the Mediterranean waters. Those methods are upechiry cotitgdrytoplankton diver
and physiology research on varidasaibuoys, bench with pumgted, ships of opportunity, sci
vessels) and are mowbtedh eutrophied sea areas, wiieeesity and biomass are important. Sir
or specific fluorescesensors are not well defintatrits of detection limits but that they are de
required when sgag technology for monittimniplogical state of marine areas, it is important
the possible applicatiartee oligotropb@nditions, and when developing the methodology furthe

The validation and combination between bulk and physiclagylayeiygihic areadedbupled wit
single cell analysis using high frequency pulse shape recording flow qytojetwillTdnsble to
insight on the picoplankton commurniyifugrotiominating oligotrepéis

Main achievements and difficulties encoedter

Project started with a laboratory experiment. Water wasrodiectdigdtoophic coastellfié. & 16.4
2018). 200 L of water was incubated in a tank3ataysinelspectively. Watefevgzed with nutrie
and development of pghigitkkton commuynivas followed using a suitsew$ors (3 different L
fluorometers, 1 spectral fluorometer, lingtezpeaity spectrophotometdfRRF fluorometers, f
cytometer, membrane inlet mass specispaetaradiometer, probesyen, salinity and temperat
Some instruments were placed directly in the tank whileusechéwletrough mode. All sensors
functional throughout the experiments and theirepamsies in varying oligotrophic conditio
obtainedDiscrete sging for analytical laborategsurements was carried out to validate sensof

B ar
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The field deployment of fluorometers required more intertheimgamtimipated. New modéEtiad
NanoFlu Chlorophyll fluorometer was deployeat &5:2B18 and data was receivedlitime. Aft
approx. 2 months of deployment, thersadsuys became unstable chieftwling. Sensor was cle
manually couple of times during tleyrdept until finally delivbestt to user nihy ad finally fq
inspected 21 May by user. Tia twio month period withd&t@ will be studied along with light

analyse effect wbrphotosynthetic quenchindlummescence. Trios Uiilaxsensor deployment

planned algrwith NanoFlu. Tarealysis dfuorescence profiles along the water sampling (for €
indcated that phycoerythrin autiace waters is not measurable and other sampling straidgg.
PE sensor was attache@tb and several casts were performedmimig019, to assess phycoel
in deeper layers.

Dissemination of the results
Results have been presented (podteRI@ENEXTgeneral assembly (Galway, iR7 212018).
Results will be presented (posi&iREEENEXTgeneral assemiBrest, FR,-3.7. 2019).

Results will be published in scientiiepeeed journal.

Results will be communicated towards sensor manufacturers.

DATAhave not yet been delivered on the date of D8.11.

Technical and Scientific preliminary Outcomes

Expeiment POSEIDON PCL

Water was collected from the oligotrophic coastal site (10.48,&i96.2. P} and incubated 208L
tank for 6 (EXP1) and 3 (EXP2) days respectively s\iatiizedh with nutrients dmeklopment
phytoplanktonromunity was followed usngeaof sensors (Big.1®) andtandard laboratory samp
Some instruments were placed diréatyank while some wereindkesthrough mode (FBg.1).

Mooring Water sample

Figure 6.2.1Q.1Location of water sampling
mooring (up) and experimental setup at calibi

(right).

I II L I | I L L I
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+ Chelsea undux flucrometer for phycoerythrin g + Trios nanoFiu fluorometer for chiorophyll
* Weltlads FLNTU fliuorometer for chiorophy® + Trios RAMSES for spectral imadance
and turbidty " + Incubstion bottles for 13-C fixation
' Y + Chelsea FastOcean FRR-fluorometer R + Mombrane infet mass spectrometer for
* JFE Advantec multoxcler + Chelsea FastBokast FRR-Muon ‘o Flow Cytometer Cytosense AV SIS0 . stuces and with Aanderaa sensors for
spoctrofuoromeler ! oxypen production
« Trios OSCAR integrating covlty
spectrophotometer

Figure 6.2.10.8ensors used in the experimental period.

The key findings of the experimental results are highlighted for EXP2, as follows:

1 Phytoplankton subpopulations were identified by cyt@yatmhaodccsg. picocyanobacte
being important component of commuréit?.(FERA).

1 Cell numbers of piand nanoeucaryotes decreased during experir6ehi (B&), which wa
ako reflected in Chlorophyll a fluorescerg.@ (ERB). Chlorophyll a concentration from
samples decreased similarly Xrom the

1 Higher decrease of chlorophyll a fluorescence during light periselvedasdusb
nonphotochemical quenching (BigLt&B), but similar response is not seen for phyd
fluorescence (Féc2.1@BF).

1 Synechococcesp. , wi th two subpopul ations (h
a switch b&ten subpopulations during the experim@at {ERE).

1 Phycoerythrin fluorescence increased during the firston?ghBBigas well as the numbe
Synechococcsp. cells.

1 Photosynthetic efficiency, measured with Chelsea Fast Oceadimé&tREjrdpthe experin
During the latter part of the experiment, tHersiig@lratio increased, indicating that
instrument the range of phytoplankton concentration was too low.

Results will be studied more in detail and instencognpantson will be carried out, especially €
their capacity to provide reliable measurements in low phytoplankton concentrations.
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Figure 6.2.1Q.8lighlights of the results in EXP2.
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DeploymentPOSEIDON HCB

During the collection of was#teples for the experiments, the vertical profiles of spectral i
fluorescence were measured(Eifj0.4). These measurements highlight the light climate of th
with blue light penetrating the deepest and vertical profilenttqytith deep layer chlorophyll n
Spectral adaptation/acclimation of prevailing deep layer phytoplankton populations to harve
by both spectra peaking around 470 nm. Based on this information and the experiowenutiaylie
fluorometer (Trios Chlorophyll NanoFIlu) was selected as the best option (connections, size, |
reliability) to be deployed in the Poseidon HCB mooring, to follow phytoplankton dynamics
fluorometer (ChelsedUdriRE) was considered as a second option, but as the mooring provides
at the surface only, it was considered that the phycoerythrin signal will be very low. Instea
install the phycoerythrin fluorometer on a profiling CTD.

Underwater light levels, average values
300

250

Vertical profile of Chlorophyll a excitation

Light level [mW/(mA2 nm)]
—
wv
o

300 500 700 900
Wavelength [nm]

Figure 6.2.10.8pectral irradiance profile (left) and spectral fluorescence.

Fluorometer data was with good quality for approximately 3 months, thisadteglhafifigchiofou
(Fig6.2.10.5). Removal of biofouling material was tested couple of times, but it was likely tha
more reliable. The initial records however provide insight of the inherent problem in fluorescer
irradiance and oligotropbiditions. The diel rhythm of fluorescence follows the irradiance le
fluorescence at time of high irradiance, dughtatawremical quenching. The observed differend
night values were-106fold. Most obviously the nighatires keflect better the real concentrations.
available light data we aim to estimate the rate constaitettrh@onical quenching and its relaxa

Chlorophyll a fluorescence Chlorophyll a fluorescence Chlorophyll a fluorescence
100 r —i- 0.2 . 2z & :
80 ; GECH :-"'.' . 15 3 . :
60 A ¥ .'..?' W . o i
» 0.1 %'.l::..':_‘:-,- Ak 1 I - H HEE I |
7 el ot ! Iy
N P AN TEss
S R 005 3 .5;-"" e os |2 8]y
14 2y i)
0 J J 0 L. b 0 o hd

162018 182018 1.10.2018 1122018 2162018 217.2018 .00 12:00 000

Figure 6.2.10.9eft) Fluorescence readings at the mooring for periord2@b8&(moments
of cleaning noted by red arrows) especially showing the biofouling events. (Middle) Fluorg
(black circles) for the first month of deployment, showing tHereglalightred circles) and
daytime values (whiteesiycl(Right) Fluorescence values for the first month normalised
observed at midnight, showing the consistent diel pattern with minima during midday.

i 1""1 "1
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6.2.11 FOULSTOP (JN_CALL_2 12)
Submitted: 23 June 2F119al revisiofAugust 2019.

Projectinformation

Proposal reference number IJN_CALL 2 12

Project Acronym (ID) EFOULSTOP

Title of the project Fouling Protection for Marine Optical Systems

Host Research Infrastructure | Expandable Seafloor Observatory (OBSEA)

In person acces| 1311/201815112018
Remote acces| 09/112018-21/052Q19

Name of Principal Investigator | Laurent Delauney

Home Laboratory Ifremet Detection, Sensors and Measurements Laborator
Centre de Bretagne, ZI pointe du Diable

Address CS1007A®9280 PlaanéFrance

E-mail address Laurent.delauney@ifremer.fr

User group members Laurent Delaun®&athieu Debeaumdean Pierre Lafontaine

Mertz Nicoladfremer, France

Project objectives

This project consist to test in the Mediterranean sea environment an innovative technigqué
windows that are part of optical oceanographic sensors or more generally part of optical dev
cameras and lights. The biofpuditegtion is achieved by a conductive layer that coats the optica
is used to generate very low quantity of hypochlorous acid bysitoidoliscition of seawater

Main achievements and difficulties encountered

The FOULSTGQ@intifouling station equipped with 2 protected fluorometers, 1 unprotected flu
protected camera was deployed on the OBSEA seabed obsefvai@edenbdr 2018 té &iMay
2019. During this deployment the station was recovégtebiRehriary and deployed back to sea
12nof April. During this recovery the real time data transfer system and the fluorometers wer

The biofouling protection of the optics of the 2 fluorometers and of the camera is dobiecihyn
that coats the optical window and is used to generate very low quantity of hypochlorous acid
chlorination of seawater.

This innovative low power demand and very efficient biofouling protection technique aviaop
system based on a biofilm sensor that can trigger the active biofouling protection device
formation is detected.

Before shipping the station to OBSEA we were not sure that the biofilm sensor was working
not pogione anymore the shipping and consequently it was decided to cancel the antifouliy
order to ensure that the antifouling protection was applied at its maximum rate. The 1
fluorescence sensors was a periodic cycle made witin pdotection ON and then 10mn with p
OFF. For the camera, since there is no possible adverse effect on the images due to the prote
rate was a continuous protection ON. The loop system based on the biofilm serswtratedidstrg
the NeXOS projddeXOS Project, DB Biofouling protection control system, Test and Sites D

1 "1
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Repoitduring a one month deployment, and shavsehibat protection controlled by the biofilm
perfectly protectethvidn@conductive layer technology with a ratio of 1/6 compared to a protect
is blindly actively protected by the same technology and on half time period (e.g. 10mn ON,

After nearly 5 months of deployment in the MediterréneshiofSalng protection shows a good p
efficiency that was clearly showed for example by the images (camera) that remained perfeq
the whole period. And, the fluorescence measurements produced by the two protetteddiumod
drift that could be caused by biofilm development and the unprotected one showed a suspic

Dissemination of the results

Social media, and photos of the deployments:

JERICEANEXT Web sitetp://www.jeridaeu/2019/01/29/foulinmtecticformarinepticasystems/

The live video was displayed during the whole deployment on the @BSEA web sit
https://obsea.es/data/live video.php#loaded

https://twitter.com/Jerico NEXT/status/1090929807041486848
https://photos.app.goo.glivUuV77BxA9gTkpb19
https://photos.app.goo.gl/VK4dwUKAQJ55EeSi8

https://photos.app.qoo.gl/8k97HEUEXRRZWNmM47
https://photos.app.qoo.gl/mXUYVPDTHgVFPtXs7

The FOULSTOP TNA results will be presentededtinagJERIGMIEXT general assembly in
from the2of July to the 5th of July.

The Ifremer is presently studying how to collaborate with private companies specialized
instrumentation and underwater cameras.

DATAThe data s&t available to the public via thethak/www.seanoe.org/data/00509(@&1a6he
et.a, 2018).

Technical and Scientific preliminary Outcomes

The FOULSTOP antifouling station equip@epretébted fluorometers, 1 unprotected fluorome
protected camera was deployed on the OBSEA seabed obsefvatddgdembbr 2018 t& &1May,
2019. The FOULSTORP station was immersed at 20m depth in the Mediterranean Séadantiel
fouling pressure is from medium to high.

The biofouling protection technology has been fully integrated to two TriOS commercial opt
HD camera. The deployment at sea is performed on ancaidednsitacture equipped wiBMSC
COSTORF Il junction box. As show on the phdtadeddv1]),lthe camera is placed faced to the
fluorometers and connected to the OBSEA observatory by a specific junction box that allo
view the camera online in reabtithe OBSEA website.

JERICNEXTWPE8DS.11290819V1.0
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Figure6.2.11.: The FOULSTOP station deployment and online camera stream on the OBS

To evaluate the efficiency of the biofouling protection, 2 indicators was used. The first one ¢
the fluorescence measurement produced by the protected fluorometer in comparison t
unprotected. If a fluorometer is affgaduiofilm, the fluorescence measurement should rise littl
the biofilm is developing. The second indicator is to examine the images produced by t
experimentation runs and monitor whether the images become fuzzy or not.

Thefigure belofirig. 6.2.11.2hows theufbrescence signal produced by the unprotected fluorome
the protected fluorometer (below).

Unprotected fluorometer
200 Deployment Drift start !

Protected fluorometer

Deployment No drift A “ h

Figure 6.2.12: Fluorometers, 2 first months of deplojagenitinprotected fluoronieter
Below: Protectfigorometer

The important information shown byalee$Eics.2.1R) is the regular increase of the value prog
the unprotected fluorometer after 3 weeks of deployment and during the remaining 4 week

I . " I | B} I L L I | I
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And at the same timepttwtected fluorometer shows fluorescence variations but not a contin
during the 7 weeks of continuous recording. This indicates that a biofilm has developed o
unprotected fluorometer while on the protected instrufiirarttaqupkiced.

Indicator #2 is shown belowgRid B).

Figure6.2.11: Protected camera snapshots over the full deployment duration
(from December 2018 to May. 2019)

Figire6.2.113 is showirgpapshots produced by the protected camera over the full deployment
December 2018 up to May 2019. The snapshots show clearly the very neat images obtain
regardless of deployment duration thanks to the biofoulingspobtattiom optics of the camera.
see on the pictures the unprotected fluorometer in the center with a black optic holder g
colonized by biofouling.

As a general conclusion, we can consider that this experiment diedelg theahtiresbiofouling protg
for optical instruments based on a polarized conductive layer is efficient enough to protect ca
in Mediterranean Sea conditions. This experiment has been a very useful complement tc
performed in Atlantic condition during the NeXOS project.

To complete the Atlantic and Mediterranean tests, it would be desirable to be able to deplo
North Sea conditions, for example on the LoVE observatory in Norway oatitry it &-iolbeseay

Iﬁa aﬂllllll lll
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6.2.12DYNAS (JN_CALL_2 13)

Submitted: 19 June 2&R&ision pending (review comments §ehtigu2019).

Project Information

Proposal reference number JN_CALL 2 13

Project Acronym (ID) DYNAS

Title of the project Dynamics amarbulence in the Sicily channel

Host Research Infrastructure Sicily Channel Observatory (SiCO)

In person acces| 20/05/201-88/05/2018
19/09/201:88/09/2018

Remote acces| 23/05/201804/04/2019
Name of Principal Investigator | Pascal®ouruefubertot

Home Laboratory Université Pierre et Marie Curie (URMGatod
d6Oc®anogr a LOCEAN)et du CI i n
Address BP1004 Place Jussieu
75252 Paris Ced#x France
E-mail address pascale.bourumtibertot@sorbormaversite. fr
Usergroup members Pascale BourustibertofAnda Vladoiannis Cuypers

Sorbonne Université, France
Bruno Ferrp®livier Peden
LOPS UMR 6527, France

Project objectives

The Sicily Strait is a key region crossed by different water masses exchanged between the B
Mediterranean basins. It is also a very dynamical area characterized by meso and submesos
a strong variability and internalagtivity. Nevertheless the turbulence induced has been only (
recently with the firstiin microstructure measurements performed by our group during five ¢
years (2013014) revealing that the Sicily channel is a hotsgmildoce. Implementing add
measurements of temperature and conductivity along the mooring lines as well as high

measurements close to the bottom will allow us to get insights on the impact of turbulence

trarsformation with indirect estimates from the mooring measurements provided that the if
resolvedLorke and Wiest, 200B¢ ultimate ambitious goal is to get a vision on scale interact
quantification of energy transtgpe¢iial analysis) and how they modulate the transport in the S
Another related objective is to take benefit of the cruises to perform additional turbulence m
the main branches of the deep flow.

We plan also to use these \odismns for numerical model comparison and validation wif
parameterization in realistic numerical models and focus on the impact on internal tide mi
processes of higher frequencies. Also we may perform idealized numiericat Smulevi t h
high resolution numerical niBdetgaltand Kelle004) along01 section to help the interpretatio
situ measurements.

JERICNEXTWPE8DS.11290819V1.0
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Main achievements and difficulties encountered

The aim of our participation to the tws cruises was to perform additional microstructure me:
with the VMP in the Sicily channel and to deploy additional sensors (Fast temperature sens
sensor, high resolution 1200 kHZ ADCP) along the two mooring linesgragtofyth&h@iiwo legs
place onboard Dalla Porta research vessel.

Legl (2@8/05/2018): the additional instruments were clamped on the mooring as sched
weather conditions and 17 microstructure profiles were performed,duhiédedsdhiaitially (see |
cruise report)

Leg 2 (1:28/09/2018): because of bad weather conditions the ship had to remain most of th
and the work at sea was conducted during one day Sept.23rd, CO1 mooring, which has st
weeks before the cruise and already recovered, was deployed without a few sensors whog
broken and the maintenance of CO2 mooring was performed. In the meantime, two VMP prof
(see Leg2 cruise report).

All additional sens deployed on the two moorings were recovered by the Italian team in April
data were downloaded while the others will be downloaded as soon as possible when the
sent back to LOCEAN and LOPS (the transportatibied fobse coming days).

Most of the sensors worked well except a few ones because of battery deficiency. The datal
process to get further insight high frequency dynamical processes in the Sicily strait.

Dissemination of the results

A poster presentation is scheduled this July at thlHERRIGEeting to be held in Brest.

The additional turbulence measurements collected during the two cruises will be integrate
turbulence measurements presenthprowdss in aamuscript on the variability of mixing efficien
Western Mediterranean Sea, to be submitted within a month apgiokimatetyr a st e d

turbulent versus quiescent regions: insights from microstructure measurementdaditesrsvies
Sead VIiadoiu et al).

We plan to investigate the variability of the high frequency dynamics based on the mooring
these results as soon as possible.

In the meantime we plan to start to analyze hourly outputs fronutheris&ididhualations at 1/60°
the NEMO eNATL60 experiment, with two configurations, with/without tidal forcing in
colleagues from IGE in Grenoble. The purpose of the manuscript will focus on the ability of the
thehigh frequency dynamics and also estimate its relevance regarding the parameterization
and to get some insights on the dynamics of the trapped diurnal internal tides.

The diurnal tide, which isreertial at the Sicily channelidereed from the mooring observatior
suggest a possible local resonance that we plan to further investigese twedgaestion of
parameterization of bottom trapped internal tides. This work is under present investigation.

Eventually, asleduled, we plan to conduct non hydrostatic numerical simulations focuse
turbulent constricted northern passage (CO1 location) to help the interpretation of the mea
development of a parameterization, ideally this wieddstmalgublication.

DATAhave not yet been delivered on the date of D8.11.

B ar
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Technical and Scientific preliminary Outcomes

This report is a preliminary version of the technical and scientific report that will be sent once
will haved®n downloaded and the data overviewed. Two points are mentioned in the followin
measurements collected along the two deep flow branches and some spectral analysis per
high frequencies.

Turbulence measurements

The onlyurbulence profiles collected prior to the project were obtained at CO1 and C02. Ty
collected during DYMN&S 1 provide for the first time an overview of the turbulence in the chg
two profiles collected during DY&AS spport the findings from 4 previous cruises, namely
dissipation in the lower layer av@@ibi( et al, 201Bigure 6.2.1%hows the depth averaged diss
rate in the 2b0dbar surface layer (left) and in the Ha0ktiar layeigiht). While subsurface dissif
rates are relatively homogeneous and moderatétylift@hgef), dissipation rates are contrasted a
with enhanced turbulence at C01 and upstream. These measurements confirm that the deep
through CO1 is the most active one.

Dynas
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Figure 6.2.12.Deptiaveraged dissipation rate (log scalel,)\Wking Dynas Legiween 20
and 150 dbar (left@pand below 150 dbar (rigleipan

Dynamics at high frequencidecus on tidal frequencies

The ADCP, long range and short range, deployed at CO1 were chosen to illustrate here
during late spring and summer 2018. The general features of the dyn&mieenamsitived
meridional velocity larger in absolute value than tb®aonah significant variability at tempo
scales of a few weeks/days associated with the mesoscale dynamics and tidal fequency peal
peak is remarkably-agistent while both seiminal and diurnal tidal frequencies are obggrved
6.2.12). The absence of energy atrreztial frequency in spite of the fairly strong atmospheric f
suggests a dissipation mechanism coming into play, in the surface layer, non resolved b
measurements. The sgiomal tidal congtitiis on the other hand a main component of the dyné
(Fig.6.2.12.3) and may contribute to the enhancement of shear instability as it represent
signifcant fraction of the shea6(&it2.3c). This question will be adressed as veglieatiaheof
its parameterization in numerical models. The relative contributions of these different co
dissipation may be estimated from the shear components taking bendiiteéredabresolution
of the 120kHz, short rangd)@P. The time series of velocity and shear reveals a strong varig
these different components with events of strong 8t2ae(B)gharacterizing turbulent events. T
guestion of the modulation of dissipation will be further address#uk: Hasedertical resolution

i 1""1 "1
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velocity measurements and estimates of the stratification. The diurnal K1 tidal compot
evidenced. We plan to investigate further its propagation and resonance along the Tal
suggested Byrtale et alg89) antlase our analysis also on humerical simulations. The structuré
subinertial diurnal internal tide from the mooring data may also provide insights on the bot
generation process which may help to improve the parametetdraticapptbanternal tides.

Frequency spectra of zonal velocity
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Figure6.2.128: Time series of depéleraged zone
and meridional velocities (total and tidal nbghdéen
panels) and times series of the vertical sheai
components (bottom panel) from the short
1200kHz ADCP.
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6.2.13GETSCh (JN_CALL_2_14)

Submitte®1 July 201Bijnal revisioBdl September 2018

Project Information

Proposal reference number JN_CALL 2 14

Project Acronym (ID) GETSCh

Title of the project Glider Experiments in the T8disifinia Channel

Host Research Infrastructure | CNRINSU Glider National Facility (GNF)

In person acces| 06/03/201810/03/2018
Remote acces| 16/032018 04/0%2018
Name of Principal Investigator | Sana Ben Ismail

Home Laboratory Institut National des Sciences et Technologies de la Mer

Address 28 rue 2 mars 1934 Salambbaq, Tunisia

E-mail address Sana.benismail@instm.rnrt.tn

User group members SanaBen Ismail, Cherif Sammari, Mohamed Asmdien
INSTM, Tunisia

Katia MalllISSMAL, Algeria
Laurent Morti®&ierre TestorLOCEAN, France

Project objectives

The proposed research is focusing on the Channel of Sardinia. The Sardinia Channel wh
passage connecting the Algerian and the Tyrrhenian basins, with a sill depth of about 190
considerable amount of work achievadcanate results obtained about the circulation in thg
Mediterranean Sea, during the last 20 years, the Sardinia Channel is still one of the less
where the dynamical processes and water exchanges are not yet clearly identified.

Inorder to clarify some of these processes, in particular those related to the mesoscale
might be related to the instable behaviour of the Algerian current and associated eddies, ag
with the topography and the widaithg shelf in the channel, our methodology will be b
combined approach using glider observations in the channel, sea surface height obser
altimetry and available ship borne CTD, ferrybox, profiling floats and mberamijatatat inasir
The combination of all those data sets coming from multiple measuring platforms has
benefits for improving the knowledge on water masses properties and mesoscale dynamig
guantitative analysis.

The GETGSH project main objectives are to :

A identify the physical properties of the surface and intermediate water masses bg
Tunisian Coast and Sardinia,

study the variability of the physical properties of surface and intermediate water |
undestand exchanges througkbsisins and the complex interactions through eddie
evaluate the transport of water, salt and heat through the area and verify if
variability of the surfand intermediate water masses is due to climasc(lceengse
the LOCEAN CTD historical database);

A assess the capabilitiesoafstal altimetry when validateesity data.

To T I

1 "1
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Main achievements and difficulties encountered

The Glider BONPLAND has been deployed in Cagliari on the 15th ofQVideciNByiohel Facili
staff helped by CNR ltaly. It has performed transects between Sardinia and Tunisia @
mission. The glider was recovered near Cagliari (south of Saalie@ngft@bout 500 profiles.

S = Figure 6.2.13L: Glider track, compl
mission (16 March to 04 May.2018

loregitude

The Glider Facility team was in charge of deploying and piloting the glider. Due to une
weather in the area we had to change the position of the final waypoint o #veiddaathymg
issues. On the first days of the mission the glider experienced functioning issues that we
by the facility team.

The recovery was made also during very bad weather conditions, hopefully the BonPlehg
recovered on May 4th by the GNF with the precious help of Dr. Angai) Qditag(Eaodiac, b
constantly in phone contact with the facility team.

Unfortunately the FerryBodrad sample on the deployments period because of technical mg
the opportunity ship C/f Carthage.

Dissemination of the results

GETSCh is a second step in order to incorporatsetidereanography sampling at the Tunisial
section oa regular basis, while the mission is expected to provide some scientific insights re
comparability of both independent sampling systems (Glider and deep mooring data )
dissemination paths of scientific outcomes sheul@beard for science, as conference presentat
scientific documents. We have received the glider dataset about a month ago, thus it is soo
dissemination plan of the results. As agreed within the TNA call, mhiee fiméseysedlin the f
JERICONEXT meeting in 2019. The project user group and the project leader will meet so
possibility of GETSCh workshop in Tunisia planned at the end of 2018 or early 2019. Th
GETSCh mission b firstly presented there. Also an internal report for INSTM on the poten
gliders for regular monitoring will be issued. The scientific team plans to submit a payéE X
special issue in Ocean Sciéttps:(/www.ocestience.net/special_issues/schedule html#19

DATAThe data set gathered by the glider was processed by CORIOLIS under SEANOE Ser
open datpublication), and made public throughtttie: lidki.org/10.17882/5¢B&f Ismail, 2018).

I T R
Reference)ERICONEXTWPEDS.13290819V1.0
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Technical and Scientific preliminary Outcomes

JERICO-NEXT

After the glider mission ended in May, it took some web&ghdéoreas sent back to the CNR{
GNF for data downloading and processing. The whole record, as processed by the GNF te
INSTM on June 20. The whole record as processed by SEOANE was released on Septemb
at thaime of writing, the scientific analysis of the dataset is in a preliFionanep 24G2) (

Bonpland glider took slightly over 9 days each way, from March 16 to May 04. The glider wa
04 due to logistics. Its sensor payloddgppressure, temperature, salinity, dissolved oxygen;
fluorescence, colored dissolved organic matter (CDOM) and turbidity backstistiipgocessy
record split the glider track into 320 downcast and another 320 upcasingrtiteshoted@entdowr

to about 1000 m depth.

Salinity

& g 8 8 B
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TrTe—

8 5 8

[
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Figure 6.2.13.2Vertical distribution of
salinity (A), density (B) and Temperature
(C) along the transect for all the mission

period.
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6.2.14 MONICOASUN_CALL_2_15)

Submitted: 28 June 2F119al revisioh4 August 2019.

Project Information

Proposal reference number JN_CALL 2 15

Project Acronym (ID) MONICOAST
Title of the project Monitoring of organic contaminants by passive samplers in {
Europe coastal areas

Host Research Infrastructsre | Heraklion Coastal Buoy (HCB)

Saronikos buoy (SB)

In person acces| 12/02/201:914/02/2019
H@®B: Remote accesy 01/06/201831/05/2019
SB: Remote acces| 01/06/201-8.0/07/2019
Name of Principal Investigator | Natalia Montero Ruiz
Home Laboratory University oiGliari
Address Via Porcell 4, 09127 Cadtialyi,
E-mail address natalia.montero.ruiz@gmail.com
User group members Natalia Montero RMarcdchintpAlessandro Marruetiniversity

of Cagliari, Italy
Maria Jesus Belzunce SegaAZa{TECNALIA, Spain

Project objectives

The overall aim of MONICOAST is to evaluate the presence and distribution of organic pollut
European coastal areas.

Additionally, the following operational objectives have been set:

1. Toinvestigate the presence of organic contaynineans lof specific water and air passive 9
placed at two buoys (Heraklion Coastal Buoy (HCB) and Saronikos Buoy (SB)) in Gf
various sources of contamination and characterized by diffarketiteisit@mracteristics.

2. To studthe aisea exchange of organic pollutants, which will determine the-paneetiza sy
of contaminants.

3. To establish relationships between the information obtained by passive sample
concentrations of organic contaminari® amironmental data (e.g. salinity, currents).

Main achievements and difficulties encountered

MONICOAST, developed in the frameworkERIG@EXTTransnational Access (TNA) Cal
collaborative project between the University q(fUBHGWgritaly) and AZTI (Spain), hosted by thq
Centre for Marine Research (HCMR, Greece).

The main achievements of the project are listed as follows:

1) Successful deployment of water and air passive samplers for two consecutrGrpmyerid g
and October 2008ne 2019), at two buoys (Heraklion Coastal Buoy (HCB) and SaroniK
located in the Mediterranean Sea (Greece) and affected by various sources of contami

JERICNEXTWPE8DS.11290819V1.0
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2) Retrieval of the passive samplers and sending of théostmapieference laboratories in
Republic (Research Centre for Toxic Compounds in the Environment; RECETOX) and
Cagliari) for analysis.

3) Meeting with the HCMR group in Heraklion to visit the HCMR infrastructuresgeuisic
outcomes of the TNA Project and to strengthen the relationships between groups.

The main difficulties encountered:

1) Adaptation of the sampling strategy for the deployment of the passive samplersinthe b
was overcome thanksecexpertise of HCMR technicians.

2) Delay in the retrieval of the passive samplers deployed at the second sampling perio
conditions and technical issues. This is a common risk when working offshore and HCN
searched for asdn.

Dissemination of the results

Passive samplers have been sent to the reference laboratories and the analysis of the sali
However, the MONICOAST project was presented, via poster, at the 2nd General Assembly,
Final General AssemblyERICAONEXT cared out in Galway (September 2018) and Brest (J
respectively.

We are in direct contact with another TNA Group from the HCMR, who has deployed the sg
samplers at two buoys in Italy. Last February we met in Heraklioe, soiigtficssutcomes of both
Projects and the potential collaboration for common publications in order to increase the img

The results produced within the framework of MONICOAST will be published as scientifigya
the dissemination of the results will be further ensured by the attendance to pertinent
participation in specific working groups dealing with coastal water contamination.

DATAhave not yet been delivered on the date of D8.11.

Technicahnd Scientific preliminary Outcomes

In order to achieve the objectives of MONICOAST, S s
(Polyurethane foam (PUF)) and water (Silicon Rubber |
Low Density Polyethylene (LDPE)) passive sample
deployed at two buoys (Herakli@stal Buoy (HCB) a
Saronikos Buoy (SB)) in Greece. In this sense, HCMR ti
were able to adapt the sampling strategy to guarantee 1
installation of the samplers in the buoys and to rec
damage/loss of the samplers due to sewologica
condition$ge Fig. 6.2.14.1).

Figure 6.2.14.Deployment of water and air passiv A (‘ {
samplers at two buoys (Saronikos Buoy (SB) Lsda ?‘
Heraklion Coastal Buoy (HCB)) in Greece. D

Al "1
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As explained when applied for the TNA Call, the activitd©MEOAST were aligned with the ol
of the AQUBAPS (Aqguatic Global Passive Sampling) network, which aims to understand bett
distribution of organic contaminants, especially persistent organic pollutants (POPsgaims.
Therefore, the passive samplers that are used in MONICOAST are those selected within the f
GAPS and the samplers have been sent for analysis to RECETOX, the reference labo@iiPs
network. At this point, the andlykis samplers are ongoing, and as agreed)aRI@NEXTTNA
Office, the final TNA report will be updated once the data are available. The data obtained wi
objectives of the MONICOAST project and those of@rPSPassisampling global network, enri
the current knowledge of orgamipound distribution iSthehern Europe coastal areas.

At this point, the only results available are those of the organic compound concentrations me
by means dfd PUF air passive samplkesair concentrations of several PCBs, OCPs and PAH:s
by PUFsrre represented in Figure 6.2Bdefly, air concentrations of the target compounds w
dividing the mass accumulated in the PUFs (ng)daynjplereffective air volume (Vair, m3) (Sh
Harner 2002; Harner 2016). The linear phase uptake sampling rate used for PCBs and-D&ft
5.0 m34d for PAHS, following Estellano et al. (2012) and Harner et al. (2013), respectively

(a} PCBs [meam |

wHCE
@ fasfiayHCH

OCPs
@05 DOE
1 o oup- DO
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Figure 6.2.12: Air concentrations (peg8)nof (a) polychlorinated biphenyls (PCBs), (&
organochlorine pesticides (OCPs) and (c) polycyclic aromatic hydrocarbons (PAHS) mé
PUFs in two buoys (Saronikos Buoy, SB; Heraklion Coastal BGoget#CB) irfluorene;

PHE: phenanthrene; FLU: fluoranthene; PY: pyrene; CHRY: chrysene; B
benzo(b)fluoranthene; I(t,2)RY: indeno(1:2,8)pyrene; B(g,h,i)PE: benzo(g,h,i)perylene.
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In general, the levels of contaminants were higher in BBBhamobably explained by the positid
former at a site affected by anthropogenic activities. Besides, PCBs, OCPs and PAHs cong
the current study are in the range of those found in the literature. These are prelimmapyectu
treated cautiously and interpreted as a whole once that the vsat®pjeErsEsalts are available.

We would like to acknowledge the HCMR for their involvement and professionality all along
the project and to JERICENEXTTNA office for their willingness to help us all along the proces
would like to show our gratefutnehd ERICENEXTTNA Call  for granting us the opportunity to
this project. The analytical part was performed by the RECETOX Research Infrastructurg
CZ.2.1.01/0.0/0.0/16_013/0001761).

JERICNEXTWPE8DS.11290819V1.0
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6.2.15 ECSyrinx (JN_CALL_2_16)

Submitte@®4 August 2018

Project Information

Proposal reference number JN_CALL 2 16

Project Acronym (ID) ECSyrinx

Title of the project Environmental Characterisation of Syrinx ADCP

Host Research Infrastructure Galway Bay Cabled Observatory (CPO)

In persoraccess| 03/10/201-05/10/2017
Remote acces| 3011/20172503/2018
Name of Principal Investigator | Geraint West

Home Laboratory Sonardyne International Ltd.

Address Ocean House, Blackbushe Business Park
Yateley, GU46 6Ghjted Kingdom

E-mail address Geraint.west@sonardyne.com

User group members Geraint WgsTom Bennetts, Matthew Th&oeardyne

International Ltdnited Kingdom

Project objectives

The objective of this project i s Acoustic Dodp
Current Profiler (ADCP) in order to evaluate its performance in a variety of environmental cd
relatively new product and has until now only been used as a Doppler Velocity Log (DVL
vehicle navigatioisually for reasonably short deployments of a few hours. This trial withirotottiag
the ADCP in an upward looking orientation for at least two months fositise€waseanh nmeasut
instrument.

Main achievements and difficultiescamtered

The deployment of the Syrinx ADCP prototype was well supported by the SmartBay team,
good working relationship with the Sonardyne technical team. Overall the trial was highly su
most of the targets set, wittngprehensive data set which will be used to guitivéloiveent of t
instrument.

The only difficulties encountered were:

T Access to the SmartBay RDP server gav
department. This was redohternally to the company.

1 Ithad been hoped to compare data from the SmartBay waverider buoy with Syrinx, but tl
for a variety of reasons; however, SmartBay did provide data from the Teledyne ADQ
was useful.

Sonardymare very grateful to Rogerio and the SmartBay team for their excellent support.

JERICNEXTWPE8DS.11290819V1.0
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Dissemination of the results

Syrinx is a commercially sensitive development and therefore only limited distribution of
possible at this tindotwithstanding this, a copy of the data in PDO format has been deposited
(contact rogerio.chumbinho@smartbay.ie), while several contributions to trade press have b

1 Wave and Tidal Energy Magazine Issue 13
(https://content.yudu.com/libraryHtml/A433ga/2WTEN13/reader.html?refUrl=https
252Fexpress.yudu.cob2ERem%252Fdetails%252F3930739%252F3IWTEN13

1 SmartBay Newsletter Issue 14
(http:/www.smartbay.ie/News/tabid/96/FID/0/NewsID/162/pefault.aspx

DAT Aare available on tim&:Ihttp://spiddal.marine.ie/data/jerico _next/ecsyrinx/

Technical and Scientific preliminary Outcomes

Syrinxisaprototyde6 am ADCP derived from Sonarydyn
of the deployment was to evaluate the instrument capabilities fovaenem@tzsutement, specifica

Measurement of 5 x beam surfagelant raw backscatter

Perbeam Measurement and tracking of surface wave raw backscatter
Perbeam measurement of subsurface backscatter

Time synchronised-aoaustic sensors

Pressure sensor

MEMG6s tilt & heading

Temperature (defective during this deployme

GPS/other

= =4 -4 48 -4 —a A 9

The key atbutes of the instrument are:

Linear processing chain

Configurable Temporal and Spatial resolutions

Temporal Sampling up to 20Hz

Spatial sampling configurable from 10s cm to 100s cm

Oversampling velocity noise reduction

Independent surface range tracking on vertical and Janus tilted (5 x wave elevation &
9 High resolution subsurface Doppler calculation (5 x beam)

Implicit in the trial was both real timelimediet analysis: tl I | TEEEE
former comprisec uf a real tinfithernet interface to a lag- - -
hosting GUI and processing algorithms & data storage ., QE— ‘
latter included replay aneproeessing of stored r: I--
acoustic/neacoustic data through the GUI. : -
continuously evaluated. These are too numerous and ¢4 | TR
illustrate here, but included time series of a range of pi- , ' -
such as raw acoustic data, ping return spectrum, bel,li e
range, surface elevation;agonstics (pressumjaolllpitch)i':--

= =4 —a 4 -8 -

Within the trials period, the sensor ealigjpiays weri--
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backscatter, réimhe ADCP processing and averaged subsurface layer magnitude and directio
the right shows raw backscatter from the five beams, clearly showing the surface frtuim tag
water column.

A typial example of the data collected (see below) shows passage of a weather systeif
December 2017, and comprises 14 x 1hr data sets, which were recorded at 4Hz and cove
(19:16prm07:40am.The ot shows summarisatese tracking data from vertical (purple) and Ja
tilted (red/cyan/green/blue) beams. The tidal range was ~3m and wavenheidie grdphic sh
surface tracking range data provided by both vertical and tilted beams, wittooaitiergddeiriglon
low water and more evident on one beam. It is suspected that this is related to a wind directi

T L
Ve ade
S0 TR

5 x Beam Acoustic Slant Ranges

20.75m

17.5m

Taking a subset of this (1804), detailed
comparison with the pressure sensor show=
highest noise on the vertical beam, which[ | .y
possibly attributable to signal saturatié;:nuec--’
acoustic return, while the titled Janus beam} i~

VERTICAL vs JANUS SLANT RANGE vs Pressure
T T T

. Rl O L A R B R 1 e T
which are averaged and resolved to vertic{ | = i i ‘ . yetealieam ||
shows the highest coherence with thei-o oo oo oo S Prese 1

600 620 640 660 680 700 720
pressure sensor. Note though that the

pressure data is biased low at peak wginelbe to spatial LPF action.

The examples above give some insight into the results from this deployment, but are on
extremely large and valuable data set. Consequently, analysis is continuing and it will be so
contusions are drawn. Sonardyne are continuing to deploy the ADCP with a numbersefsp{
order to carry out further evaluation before makingrteetioemmercially available.

Reference]ERICNEXTWPE8DS8.11290819V1.0
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6.3 Third TNA Call
6.3.1 DEFPAMG (JN_CALL 3 1)
Submittedt1 My 201%-inakevision20 June 2019

Project Information

Proposal reference number JN_CALL 31

Project Acronym (ID) DEFPANG

Title of the project DEepsea Fish Passive Acoustic Monitoring by using Glider
Host Research Infrastructure | sOCIRlider facility (SOGB)

Remote acces| 04/02/201:94/02/2019
Name of Principal Investigator | Eric Parmentier

Home Laboratory Université de Lieége
Laboratoire de Morphologie Fonctionnelle
Address B6C,Sart Tilman 4000 LEBggium
E-mail address e.parmentier@uliege.be
User group members Eric Parmentier, Marta Beldaiversité de LiéBejgium

Project objectives
The specific objectives of DEfGPaAME:

1) Testing the performance of the acoustic datalogger of property of thedgigémeB@B0 press
typical of depths of max. 970 mfédbekge 1)

2) Coupling PAM to the glider technology for mapping spatial and depth patterfsiofvde
populations in the Balearic Seajfttge 2)

3) Sound description, charisetiion of spatial and temporal occurrence of sounds, correlatio
features with environmental factors (such as temperature) and inferring of the potential vocg
sound library creation ({vackage 3).

Main achievements @difficulties encountered
1. WP1:

The acoustic datalogger (BCB) provided byubex€li (Prof. Parmentier and Dr. Bolgan) was
tested twice.

The useteam shipped the BCB to SOCIB during January 2019. SOCIB glider facility team (M
Miralles, Manu Rubio) tested the BCB, which was turned off, in the SOCIB pressure char
100 bar). The BCB did not report anyrsigphadfical damage.

From 29/01/2019 to 02/02/2019, thes@it&am travelled to Mallorca to i) further test the BCB; 2
to the launching and iii) provide a seminar at IMEDEA.

The BCB was turned on and tested again in the pressure clBibezpdited no sign of mech
damage and recorded important baseline information about theisg{Bay&a&If11).

JERICNEXTWPE8DS.11290819V1.0
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Digifin Pitch motor

Figure6.3.11: Glider satibise successfully recorded during the tests conducted as patf

WP1The time scale eb#s is seconds. The original files were cut to show the different k
of sounds. The testing experiment lasted longer.

The TNAsers and SOCIB glider facility team worked to find the most suitable solution for att
SOCIB's glider L5677 (aka SDEEPO04). ¢:812). Due to adverse weaibditions, the TNger tean
could not take part to the glider launching (postponed to 04/02/2019).

Figures.3.12 The acoustic datalogger (BCB, Loggerhead Instrument) was turned on fol
the selected schedule and attached to the SOCIB glider SDEEP04

JERICENEXTWPE8DS.112290819V1.0
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2. WP2:

SDEEPO04 was launched on 04/02/2019 in front of Palma's Bay (N39.3534° E2.4532°). SD

Eivissa channel (6 transects) and Mallorca channel ((Figa18eld). Mission ended or033019,
when SDEEPO04 was retrieved.

{* Distances | |[¥] Layers | |3 5 Adjustmap | | @@ Map permalink | |J& Speed units

lon: 0.1260  lat: 39.1866 | & Updatein0939 | | Avout | Dapp

Figure6.3.13: DEFPANE mission (WP2)
3. WP3:

Probably because the vibrations due to the water displacement and glider moveme

unscrewed and salt water entered in the deGi&14FigVe retrieved the SD card bubitiessibl
to read it; no acoustic data have therefore been retrieved.

Figure 6.3.14: The damag

reported by the BCB at thg
. of WP2

Ia! a-]llllll III
ReferenceJERICENEXTWPEDS.11290819V1.0
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Dissemination of the results

A seminar, organised by Marc Tornprovided by the FiBeream to scientists of IMEDEA and
on February.12019Kig 6.3.15).

DEFPAM-G: Deep-sea Fish Passive Acoustic
Monitoring by using gliders.

A JERICO-next project between SOCIB and Uliege

1
&.n . _ .
L P8 WLk | Figures.3.15: The seming
o‘.} N | . Eric Parmentier & Marta Bolgan ?;?g:;?dagﬁ M:')"Vcld-le-g
w Laboratorie :en x:,::;o::g:é ;:r(‘;:?;:l,l:) et evolutive p
_ the useteam to IMEDH
www.morfonct.uliege.b A T ning . .
_- and SOCIB scientists

Veronica Ortiz (SOCIB) has prepared the following list of divulgative media posted in the

1.30/01/2019: Starting of the DEFPAM project:
https://twitter.com/socib_icts/status/1090643264905117696

2.31/01/2019: Seminario at SOCIB: httpsoémiecib_icts/status/1091006436157591552

3.01/02/2018: Seminario feedback: https://twitter.com/socib_icts/status/109137598414Q

4.05/02/2019: Glider launching:

https://twitter.com/socib_icts/status/1092721841469378561

Unfortunately, due to the proldecmsintered during WP3, we do not envisage any scientifig
arising from DEFPAM, as no valuable data were collected.

DATANo valuable data were collected

Technical and Scientific preliminary Outcomes

Unfortunately, no results have been collected due to an unexpected mechanical failure of the
This resulted in a) impossibility of publishing and divulgating pioneer results on the possibit
sea fish populations thami&assive Acoustic technology; b) a serious financial lost encountere
user group and c) the necessity to secure new funding for purchasing a new acoustic datalog
improvements specifically designed by the manufactireadLlogtements) after analysing the t
problems encountered during DEFPAM -UseMftAup we would like to stress that we are con
this experiment can work, as we are in contact with other research teams which are uding
Monitoring coupled with glider technology for similar purposes.

Finally, we would like to acknowledge and thank tHeEJERIA initiative for granting us the op
to perform this survey.

I T R
Reference)ERICONEXTWPEDS.13290819V1.0
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6.3.2 INTERCARBON_CALL_3 2)

Submitted Marcl20D.

Project Information

Proposal reference number JN_CALL 3 2

Project Acronym (ID) INTERCARBO
Title of the project Intercomparison of instruments for carbonate system
measurements

Host Research Infrastructure | NIVA Research Station (NRS)

In person acces| 21/11/2018 28/112018
Name of Principal Investigator | Lauri Laakso

Home Laboratory Finnish Meteorological Institute

Address Erik Palmenin aukio 90960 Helsinki, Finland
E-mail address Lauri.laakso@fmi.fi

User group members Lauri Laakso, Martti HonkaféM, Finland

Sami Kielost®&YKE, Finland

Martina GehrungZG, Germany

Jens MulleGregor RehddOW, Germany
Carolina Cante@NRISMAR, Italy
Christian Le Gdfremer, France

Project objectives

The mainbjectives of the project were the following:

1) To compare the sensors provided by the user group against reference seawater carbor

aiming to obtain information on their metrology performance (accuracy, precision, etc.
2) To obtain informaton functioning of the instruments in different salinities and temperat
3) To obtain information on time responses of the instruments in changing conditions.

Main achievements and difficulties encountered

The experiments took place at NIVA resdatochclose to Osloi228 November 2018. We
approximately 15 different marine carbonate system measurement instruments from part
After setting up the systems, we managed to complete 15 different experiments intuliée)
salinities and pGQghcentrations. The observations went in general well. The main challen
the high alkalinity tap water used to progadieilywater (20 psu, 5 psu), which led to very long g
time (more than 12 haofrff)e test tank water and increased the use of calibration gases by 4
Fortunately, we found another source-dtkaliovty water, which reduced time required fo
experiments. From administrative perspective, there wallelsgeserelated to the funding of the
as the experimental costs exceeded the planned and also due tepdglagsin pre

Dissemination of the results

The participants will write a joint refereed paper on the results during the $prnglaoiedvbil
published in Ocean SciendERICANEXTSpecial issue. In addition, Lauri Laakso / FMI who ir

1 "1
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experiment, will visit ICOS OTC meetith§ Mdi@h 2019 in Southampton, UK and present the
results to the ICQ3 Ccommunity.

DAT Ahave not yet been delivered on the date of D8.11.

Technical and Scientific preliminary Outcomes

The INTERCARBO measurements were carried out itethksdHatwere filled with seawater af
5, 20, and 35 and carbon dixgkt values of approximately 200, 400, and 800 parts per milliq
measurements were made on seawater temperatures of 10 °C and 20 °C.

The instruments used in the INTERCARBO experiment were:

pCO2: A 1 xSupe€02 (Sunburst Sensors LLC)

2 x Sami2 (Sunburst Sensors LLC)

3 x Contros HydroC FT (Kongsberg Maritime)
1 xFranatech pCO2 (Franatech GMBH)

1 x silicotube based membrane system

1 x AFPH (Sunburst Sensors LLC)

1 x Ifremer pHT spectrophotometric reference
4 x Contros HydroFIA pH (Kongsberg Maritime)
1 x NIVApectrophotometric pH sensor

1 SeaFET V2 pH sensor (Seabird)

A
A
A
A
pH: A
A
A
A
A
A

Total alkalinity 1 x Contros HydroFIA TA (Kongsberg Maritime)

A 1 x Vindta (Marianda ltd)

The preliminary results show that:

1) Despite thase of best practices fobkded calibration and operation, there we
di fferences between the instrumeHdti
measurement situation (e.g., calibration gas and CO2CRMs as compared
seawar from 1 m3 tanks).

2) There are specific aspects which make the installation of the carbonate systen
differenplatforms challenging, e.g. related to water inlet and outlet pressures;

3) Instrument intercomparison experiments for carlmnaersss, as well as sensors fo
EOVs, are mandatory for creating a harmonized and reliable coastal observing ng

4) Creating suitable experiments and setups for instrument comparison are challen
iterative process to be reliable.

Figure$.3.21 and5.3.2 show preliminary results from the experiments (for illustrative purpg
not fully corrected & some instruments not visualized)anahesidatapartly-gming and should
completed during the spring amthesu2019.

JERICNEXTWPE8DS.11290819V1.0
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INTERCARBO pCO2 (preliminary)
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Figure6.3.26: Comparison of four different pS@uments during the INTERCARB(
experiments (preliminary result).
66 INTERCARBO pH (preliminary)
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Figure6.3.27: Comparison of five different pH instruatesiyihg methods during the
INTERCARBO experiments (preliminary result).
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6.3.3 MultiFluordJN_CALL_3 6)

Submitted: 27 June 2&R&ision pending (review comments sent on 6 August 2019).

Project Information

Proposal reference number JN_CALL 3 6

ProjectAcronym (ID) MultiFluoro

Title of the project Testing new mypltirameter fluorometer in optically
complex environments

Host Research Infrastructsre | SYKE MR{ab
SYKEALG@LINE FINNMAID

MRGab: In person acces| 15/05/201916/05/2019
Remote acces| 16/05/20181/05/2019
FINNMAID  In person acces| 01/04/201:92/04/2019
Remote acces| 03/04/2019 31/05/2019

Name of Principal Investigator | James Kirkbride

Home Laboratory Chelsea Technologies Group

Address 55 Central Aveniiéest Molesey, KT8 2Quteldkingdom
E-mail address jkirkbride@chelsea.co.uk

User group members James Kirkbridgam Kirhyohn Attridg€&€helsea Technologies

GroupUnited Kingdom

Project objectives

The main objectives of the projectweretotest f ol | owi ng character.
multiparameter fluorometer:

1 Test the effect of background humic signal on detected algal fluorescence.

1 Test the sensitivity and selectivity of different fluorescence bands to ldiffezent algal ¢

1 To compare the selectivity of fluorescence bands targeting phycobilin pigments ag
fluorometers and a benphspectrofluorometer.

9 Obtain first evidence of operationality of the VLux instrursémmoirgh fgsiem.

1 Follow thdevelopment of the Baltic Sea spring bloom by combining VLux with an oper
system and demonstrate the added value of having several measurement wavebands.

1 Demonstrate the added value of having optical absorbance and turbidity iha@ctetisafit
measured fluorescence.

Main achievements and difficulties encountered

Difficulties in the development ofuliearameter fluoromegidrux) necessitated a change to thg
schedule. Issues were found in the sensor which result in disappointing sensitivity. A redesi
out to improve on these but was not completed before this work was begun. As suahnme il
on the sensitivity of the instrument.

Two representatives from Chelsea took a VLux sensor to the SYKESi&tpoile20tydanil demonstr,
the method of mounting the sensor inthigofligly assembly. The VLux was demonstratezbtceatty
in a flowhrough system and was successfully integrated into the FerryBox system aboard the
24 April by SYKE, hoping to catch the end of the spring algal bloom. It was not possible to ir

B ar
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with the logging gyston the ship, so a separate system was provided, logging to a Raspber
Water samples were collected with ferrybox system, to provide validation data for sensor. A
logging program meant that some transects were htiteleggedortunately corresponding wit
transects during which water samples were taken. A second sensor was prepared by Chelsed
on 16&May 2019 to be used for laboratory testing. A visit was made to the ship, andathredpdgie
to fix the memory issue.

Dissemination of the results

The results will be utilised as a case study demonstrating the efficacy of the VLux instrume
used in promotional material for the new instrument, currently sclaethaeeddbSeptember 2014
data may also be presented at meetings and/or workshops (to be decided upon) to demon
the capabilities of the new instrument.

DATAhave not yet been delivered on the date of D8.11.

Technical and Sciefiti preliminary Outcomes

The first VLux was install ed ppassangerfErg.rThe
travels between Helsinki, Finland and Travemiinde, Germany twice per week. The FerryBo
the following rssors:

1 Chlorophyll & Turbidity (WET Labs, FLNTU)
1 Phycocyanin (TriOS, MicroFlu Blue)
T CDOMTriOSMicroFlu)
1 Phycoerythrin (Chelsea Technologies, UniLux)
A JFA Advantec MEMtiter was also installed for comparison.

Preliminary results from the Fegy&er are encouraging, showing good correlation between t
the WET Labs FLNTU chlorophyll sensor installed on the FerryBox system (Fig. 6.3.3.1):

Mormalised FT Chl-a vs VlLux Excitation Band 1
10 . ..
o o*°
o®

0.a

0.6

0.4

0.2

WLux Excitation Band 1 (Normalised)

0.0

00 02 04 06 08 10
Flow Through Chlorophyll-a (Normalised)

Figure 6.3.3.Lomparison between the VLux and the WET Labs FLNTU
chlorophyll sensor installed on the FerryBox system.

JERICENEXTWPE8DS.112290819V1.0
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The correlation coefficients between #heoflmin chlorophyll measurement and the four VLux
bands are presented in the following table:

Excitation Band Excitation Wavelength Correlation gefficient
1 450 nm 0.99
2 470 nm 0.99
3 530 nm 0.99
4 625 nm 0.97

While absolute reported concentrations did not match well, which is due to differing calibr
excellent correlation seen between the sensors demonstrates tisafuthetisfhing well in meas
chlorophyll. The correlations for phycocyanin and phycoerythrin sensors was poor, however,
signal present for these sensors in tinedigy system. Essentially, it was just baseline naisghbein
on these sensors, which will be uncorrelated. There was also little turbidity or CDOM meast
the corrections for absorbance and turbidity made little difference to the reported values ovel

VLux fluorescence alsoatates well with the JFA-Baiter data. The table below shows co
coefficients between the four excitation bands of the VLux and the nearest equivalenexaitds

MultiExciter Bands
435nm | 470nm | 525nm | 590nm
0.88 0.94 0.97 0.95
0.95 0.92 0.94 0.96
0.89 0.94 0.97 0.96
0.94 0.87 0.90 0.93

VLux
Excitation
Bands

WL |DN

This data shows that the responses from the two sensors are very similar and that both respq
to the conditions in the EBstic

In the laboratory the following sensors were used:

1 TriOS, MicroFlu Blue (Phycocyanin)

1 ChelsedechnologiggniLuxPhycoerythjin

1 Chelsedechnologiesrilux

1 JFE Advantec, Multiexciter
These sensors, along with the VLux, were exposed to savgplety aintaining different pigment
(green algae, cyanobacteria, diatoms, dinoflagellates, cryptophytes) as well as CDOM gradié
The laboratory data is still being analysed so we are only able to show preliminary diaiadre
initial demonstration of VVLux operation. We tested three different organisms; a green alga,
and a red synechococcus to show how the use of multiple excitation bands can provide infor
of organisms preséigure 6.3.3shows the relative signals from each excitation band for the tk
cells.
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Normalised Fluorescence Response of Different Organism Types
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0.8

Normalised Fluorescence
o
=]
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Excitation Band 1 Excitation Band 2 Excitation Band 3 Excitation Band 4

B Green Algae M Cyanobacteria Red Synechococcus

Figure 6.3.3.Relative signals from each excitation band for the three types of
cells: green algae, cyanobacteria and red synechococcus.

The green alggves its strongest signal under excitation Band 1 with the signals decreasing 1
and 3 before increasing slightly in Band 4. The cyanobacteria shows by far the strongest en
excitation, whereas the red synechococcus reimgwangssion with both Bands 3 and 4. The
responses correlated well with the respective fluorescence induction spectrum for each spec

The laboratory measurements are currently being analysed, but are expected to further dem
the different wavebands in discriminating between different algae groups. This data should a
of background humic signal, which has been low throughout the time that the sensor has b
FerryBox system. This will deratnthe efficacy of integrated optical correction algorithms in €
linear range of the instrument.

I II L I | I L L I
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6.3.4 WGMPSPIJN_CALL_3 7)

Submitte@8 Mirch2019Finalrevisiont6June2019.

Project Information

Proposal reference number JN_CALL 3 7

Project Acronym (ID) WGMPSPI

Title of the project Assessment of the ECOcological Quality status of the Wq
Mud Patch, taken as an example of offshore marinassyy
Sediment Profile Imagery

Host Research Infrastructure | Sediment Profileatyer (SFH)

In person acces| 24/01/201928/02/2019
Remote acces| 19/04/2011802/05/2018

07/06/2011813/06/2018
Name of Principal Investigator | Dr. Adriana Galindo Dalto
Home Laboratory Federal University of Rio de JauERJ
Address CCS/Instituto de Biologia/Laboratorio de Benthos

Avenida Carlos Chagas Filho, 373

Bloco A, sala-A89

Postal Code: 21.80P Bradi

E-mail address agdalto@gmail.com

User group members Adriana Galindo Daltércio Murilo Barboza TenoFedera
University of Rio de JanBiazil

Project objectives

The aim of the WGBM project was to assess the potential of Sediment Profile Image
characterizing the Ecological Quality Status (ECOQ) of marine offshore systems, whiod £
Marine Strategy framework Directive. In order to do so, the project is using the West Giron
model of marine offshore systems. JERXJCsupported our participation to the project. Thi
assistance in the collection, gingesf the sediment profile images (SPIs) collected withrgRim
cruises achieved in Ay and June 2018. SPIs were analysed using the SPIArcBase softw4
al. 2013), which is made available throSghvititi JERITEXT. It wadso initially planned to taks
to a third cruise in February 2019.

Main achievements and difficulties encountered

Main achievements:

1) Processing of the Sediment Profile Images collected during tde(18/@2bBea8 to 02/05/2018
Jericoberb (07/06/2018 to 13/06/2018) cruises

2) Setting up of a spectrofluorometric method for chlorophyll and phaeopigment analyses
scientific staff frtime hosting group

3) Assessments of microgranulometry, organic carbon, chlorophpibarehpbascentrations ir
surface sediments collected during the Jericobent 4 and 5 cruises.

4) Data analysis procedures

Difficulties encountered:
Cancellation of the JERIC@Dbglatnuadyebruary 2019) cruise due to exceptionally severe met
conditions. This cruise has been rescheduled in April 2019 (i.e., outside our period of stay in

JERICNEXTWPE8DS.11290819V1.0
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much success since only 1 sta®finally sampled). The processing and interpretation of SPIs H
only been carried out on the images collected during two cruises (i.e., Jericobent 4 and 5)
initially planned.

Dissemination of the results

The resuligroduced within the framework of the-SPGpiéject have been the subject of a Maste
by Pierre Thouzerie. They will be part of
and/or presented as communications/postentific journals and meetings (including the fing
NEXT General Assembly).

DATAhave not yet been delivered on the date of D8.11.

Technical and Scientific preliminary Outcomes

Overall, 5 stations (39m<z<70m) were sampled duringdJand@®(B2.5<z<79m) during Jericc
(Fig6.3.41).

A — B

Figure6.3.41: Maps showing the West Gironde Mud Patch and the stations sampled d
the Jericobent 4 (A) and the Jericobent 5 (B) cruises.

Sediment granulomet®uring Jericobent 5 the mdidiareter of surface sediment was between
64.6um. It was highest at sitiee shallowest stations in relation with transitory sand depositior
was much less clear during Jericobent 4 (16.0<median diameter<20.1um), whishatiad
microheterogeneity as suggested by the evidence of sand deposition on some of the SPIs ¢

Sedimentary organic®uring Jericobent 5, surface sediment organic carbon concentrations
0.35 and 1.56%DW and clearhdtemiterease with depth (N232:66). This was also the casea
and phaea concentrations, which were between 0.74 and 6.09, and 2.96 and 26r88pegigieY
The (chd/ chla+ phaea) ratios were between 0.132 and 0.302 antbtsliglety decline with dept
these patterns are fully coherent with what was observed during Jericobent 4 (1.15<OC<1l
a<5.48 ug.gbW3.63<phaes27.91, 0.140< aliichla+ phae0<0.200).

Sediment Profile Imagd$e 186 SPIs collected during Jericobent 5 and the 71 collected durir
have been analysed. This correspondd #md3 123 images per station, respectively. As
characteristics were the numbers of: burrows, feeding pits, hahexiepibéls, associated oxic
infauna and the total number of biogenic structures; the apparent Redox Potential Discon
Figures.3.4 for examples of these types of structures) and the Benthic Habitat Qualijisodes
Rosenberg 199'Results from Jericobent 5 show a clear trend toward higher number and
biogenic structuresnged| as deeper ARPD with @eith.3.43). This trend was however not obsel]

JERICNEXTWPE8DS.11290819V1.0
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all specific biogenic structures éalmmgeit, epifauna and infauna). Results also showed a clear
the increase of the depth of oxic void with sediment column with depth. Overall changes res
BHQ values at stations 6 and AV with values around 4 and thetowsedddightly increasing (i.e
around 8 to around 11) BHQ values wittFde@tB4)3 This pattern is likely related with the
hydrodynamics in the inner part of the WGMP, which results in frequent transitory hydre
sedimentation/resuspension) gJenznneau et al 1988hich preclude the development of a
benthic macrofauna community penetratimgtdeegediment and indicative of a good NEISSXQ §
Rosenberg 2000).

v | Figure6.3.42. Example of aP$
image before (A) and aff
processing by the SPIlArcbg
software (B). The later shows
different kinds of biogenic structl
that can be identified and quantif
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Here again, these observations are in full agreement with the tesidtsbeit 4 cruise during whi
burrows at the shallowest station were smaller and located closer to the sediment surface 1
ones.

Remaining ongoing wor®ne main objective now consists in: (1) relating spatiotemporal Rih
characteristics with those in benthic macrofauna composition, and (2) compare the ECOQ ¢
from SPI and benthic macrofauna composition. This will be achieved based on the result
seasonal cruises (i.e., Jericoldgrahd therefore overpass the objectives of the&SRIGKdRCt.

JERICNEXTWPE8DS.11290819V1.0
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6.3.5 NitrateCom@IN_CALL 3 8)

Submitte®4 June2019

Project Information

Proposal reference number JN_CALL 3 8

Project Acronym (ID) NitrateComp

Title of the project Insitu intecomparisaf nitrate sensors

Host Research Infrastructure | NIVA Research Station (NRS)

In person acces| 21/11/2018
14/03/201915/03/2019
Remote acces| 21/11/2018 07/04/2019

Name of Principal Investigator | Eric Achterberg

Home Laboratory GEOMAR

Address Wischofstr B, 24248 Kiel, Germany

E-mail address eachterberg@geomar.de

User group members Eric  Achterberg, MarigpoRito, Maria Martinez Caban

GEOMAR, Germany

Project objectives

The main objective of NitrateComp project was to deploy a commercial Opus UV (TriOS Gi
and a recently developed Lab on Chip (National Oceanography Centre Southampton) techig
like stationary system located at the NbéfgsBaind Research Facility in order to evalu
performances. The two systems use different analytical principles for the determination
simultaneous measurements on a common platform are ideal for gteptticgrapansand a soli
evaluation of their operational capabilities.

In costal environments, physical and biological processes together with anthropogenic in
generate large temporal and spatial variability in the concentration ofettraevahieodbst the sen
suitablility for leegm monitoring of nitrate concentrations in such highly variable environm
objective, this project aimed to develop an improved computational strategy to calculate nit
for the isitu Opus UV sensor and to determine optimal settings for the LOC technology in
consumption, precision anetéomgstability in order to implement their technological developms

Main achievements and difficulties encoudtere

Within the NitrateComp project the performances of the Opus UV and the LOC nitrate sens
during a field test deployment. Over a period of five months the two sensors were inst
Solbergstrand Research Facility and celytimeouded nitrate concentrations of the surface and

of the Oslofjord. Both sensors showed great stability over time and only minimal maintenan
required. The formation of copper deposits on the Opus UV optical wihdikatpreveagarement
be undertaken for the period between December 16th, 2018 and January 16th, 2019 so tha
period could be retrieved. The Opus UV sensor optical lens were therefore cleaned, and
sampling filter mwanstalled on the LOC sensor. Sensor operations were monitored remotely

whole period. On several occasions, communication with the sensors was not possible due to
connection. Faulty communication did not redtecoperations or measurements as data wer

B ar
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internally. Instability and minor gaps in CTD data retrieval during the initial period prevented g
of Opus UV nitrate measurements for these days. In general, for the rehedepipyarent,tfollov
appropriate data processing procedures, results from both sensors were highly comparab
encouraging.

Dissemination of the results

During the recent years the scientific community has increased itsigriesestsora@nd the statig
Ferrybox deployment at the NIVA Research Station provided a unique opportunity to showd
the sensors for high quality oceanographic monitoring activities. The NitrateComp project
simltaneous oceanographic deployment of UV nitrate and LOC nitrate sensors. The G
biogeochemistry department has excellent links and work collaboration with TriOS GmbH
National Oceanography Centre in Southampton. Rehbidtgripfeat twill contribute to optimize
metrologies and to improve technical features of the current sensors.

The OPUS nitrate sensor lacks a solid post data processing method that takesitintie mgeyant
and salinity to calculagenitrate concentrations. The GEOMAR group has developed algorithn
year to treat the data. The UV nitrate and LOC nitrate sensor deployment allowed the tesi
nitrate sensor algorithm. Results from this work will be theludaduscript as a validation of tf
algorithm (Nehir et al., in preparation) computed specifically for the Opus.

DAT Aare available on this liila://www.jedri.eu/tna/selectprbjects/thiehll/nitratecomp/

Technical and Scientific preliminary Outcomes

The NitrateComp project describes the deployment of two nitrate sensors in the Oslofjord. T
can be divided into two parts. Durfingt {peert of the work, the sensors were fully immersed into a
test tank (60 L) connected to a water switching system that allowed for a fast replacement of
container. The sensors were deployed frofotiNo28mbed 28 up to thetRdf February 2019. A Seé
SBE45 CTD was set to record water temperature and conduuivitieahtereal while the measur
frequency of the Opus UV was set to ten minutes and the LOC to one hour.

The second deployment wasstationary FerryBox system front tifeMisch to thedf April 2019. T
FerryBox was equipped witkbalalg@ing unit to remove air bubbles from the water flow and a Se¢
CTD for water temperature and salinity measurements. The water from the Oslofjord was pu
rate (1.2 L-nmijnirto the measuring circuit, where the two sensors (Opus UV and Lab on Chip)
in series. The water from the fjord was pumped through a flow cell cuvette installed on th
allowing for UV nitrate measurements. The same wat@uwvgsedlsto the LOC sensor. A 0.45 |
filter (Fisherbrand® Syringe filter, Fisher Scientific) was installed at the end of the inlet tubing
in order to avoid particles entering the LOC microfluidic channels. An additzodanyiivasvinsial
at the end of the circuit to allow for manual water sampling. The measurement frequency of tf
to two minutes, while LOC measurements were taken every 30 minutes.

A new algorithm (Nehir et al., in preparatianjoseifDpus that takes into acestunté@mperature g
salinity to calculate the nitrate concentrations was computed and appbéeddrespetific calibratio
consisting of waterbase spectra and extinction coefficients of édepahdbnitrate at a rang
temperatures was derived experimentally and used for data processing. The raw absorbance
from 200 to 260 nm was calculated uBiegrthembert Law. A new absorption spectrum at each

B ar
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was thegalculated by subtractinghtberetical seawatpectrum (Sakamoto et al., 2@09)the igitu
seawater spectrum both based on external calibration and sample salinity and tempers;
absorption spectrum of cDOM was estimageithéafunction between absorbance and wavelen
240 to 260 nm. The final concentrations of nitrate were than tedauéatel&ngth range between 2
240 nm.

To calculate the nitrate concentration of the water sample, the LOC senstveis¢ésangtioen of
sample to the standard solutions of known concentrations. For each sample analysed the ¢
measurement of the blank, sample and standard ([NO3] = 12 uM). The photodiodes placed
measuring channelam@ed the transmitted light emitted by the LEDs and propagated throug
The average photodiode voltages recorded during the last 5 seconds of the stopped flow p
compute nitrate concentrations. Monitoring of the phatoditeettime blank and standard/savepd
used as scaling factor to correct for thermal drifts while measurements of the photodipadient
the mixing of the blank or sample with the reagents were used to compensate &brrefosemtit
effects.

During the first days of the experiment, temperature and salinity data showed high variability
at NIVA station which required water from the water supply system were being undertaken
normal war flow occurred. From December onwards, the water flowing through the tank wé
from 60 m depth with switching to surface water only on two occasions. Nitrate measurement
and Opus sensors for the first deploymentgshiogiabelow.

Figure 6.3.5. Nitrate measuremen
fromthe LOC(red)and Opugblue)

P S —— sensors for the first deployment pg
AP A A compared with water samples (bla|

Nitrate values determined by the two sensors exhibit a similar trend, oifferesica largencentrat
is observed at the beginning until Decerd@riogeneous mixing of the water inside the conta
instability of the CTD data used for UV nitrate data processing might have contributed to th
fownd in nitrate measurements during this period. After the initial period, temperature and s
more stable and both sensors gave comparable nitrate concentrations, with values ranging b

During the deployment ost#ti®nary FerryBox system, the Opus UV and the LOC sensors we
in series and surface water from the Oslofjord was pumped through. Nitrate concentration
Opus and LOC sensors during the FerryBox system deployment are shown below.

JERICNEXTWPE8DS.11290819V1.0
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Figure  6.3.5.2 Nitrate
measurements from the LOC
(red) and Opus (blue) sensors
during the FerryBox system
deployment compared with
water samples (black).

centration (M)

NO,, con

Date

Concentrations were variable showing several peaks of different height refleatiadyilitg obskfj
surface waters. Identical patterns for nitrate concentrations were given by both the sensors.
through the system allowed for simultaneous detection of changes in nitrate concentratiol
values vai between 5 and 15 puM, while the Opus measured values up to 30 uM. Comparisot
discrete water samples agrees with the LOC measurements so that it is possible that furthe
Opus data processing calculation is requiegdr,Htavet to be excluded the possibility that the faste
frequency of the Opus allowed for a better temporal resolution of nitrate concentrations in t
compared to the LOC.

The simultaneous deployment of the Opus UV dtrdté@enrors provided a first positive fiel
assessment of the potential of the sensors for high quality oceanographic monitoring. Both th¢
sensors demonstrated to be suitable f@rrfomgonitoring of nitrate concentratiogllyinvariabl
environments opening the door to potential future use and deployments on FerryBox sys
opportunities.
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6.3.6 MEPHYJN_CALL_ 3 10)

Submitted: 27 June 2019

Project Information

Proposal reference number JN_CALL 3 10

ProjectAcronym (ID) MEPHY
Title of the project Novel sensing tools to studyrgigrinteraction between tretels
and phytoplankton

Host Research Infrastructure | COSYNA Stationary FerryBox system (COSYNA_SFB)

In person acces| 06/05/201917/05/2019
Nameof Principal Investigator | Manlou Terciéaeber

Home Laboratory University of Geneva (UNIGE)
Dept. of Inorganic and Analytical Chemistry, Scieqesi IE.
Address Ansermet, 1211 Geneva 4, Switzerland
E-mail address MarieLouise.Tercier@unige.ch
User group members Manou TerciaaeberMelina AbdpRierre GroeUniversity ¢

Geneva, Switzerland
Luca Bonofigh&TT, Italy
Maéva Labassehibault Devannidniversity of Bordeaux, Fran

Project objectives

The MEPHY field campaign aiffies tte first time, synergising state of the art analytical sens
monitor at high resolution a range of trace metmsteaighbpecies, and macronutrients in imp4g
highly dynamic marine coastal areas; and examine if andenceiathdy Boward this goal, the s
objectives are:

1: reatime highesolution quantification of the bioavailable fraction of a range of trace metals 4
of a range of phytoplankton groups usinglmgeeetexonomic classificapplying two innovative se
systems recently developed (www.sateanaeu). Namely: the TMSM, a compact submersible n
Trace Metal Sensing probe incorporating various antifouling gel integrated microelectrog
enabling sintatheous direct detection of the bioavailable fraction of cadmium, lead, copper, zi
arsenic and mercury; the ALPACA, a miniatwrleamzighflgae Sensing Module enabling discrin
phytoplankton phyla based on pigasedttaxomic classification;

2: biosensor assay evaluation of algae toxicity;

3: field and laboratory ancillary measurements of #plags&zobltemical parameters; macront
particulate, total and total dissolved concentrations of the targeasraed asRtiftracer of anthropg
activity);

4: study of the dynamic behaviour of the bioavailable fraction of a range of tréee terddhls) edi
and macronutrients; and investigation of their main sources and potentiabunpéracatthiaycolled
data.

The twaveek MEPHY field campaign has been performed at the COSYNA Stationary F
(COSYNA_SFB) from May 6th to 16th, 2019. This facility is ideally located for the propo

JERICNEXTWPE8DS.11290819V1.0
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namely: in the @an Southern North Sea coastal area characterized by frequent Spring
phytoplankton blooms and impacted by anthropogenic sources of trace metals.

Main achievements and difficulties encountered

Field activities were successfully achievedgairctivdiwork plan. Day 1 was dedicated to inform
the use of the facilities and FerryBox sensing activities and data file access. Maintenance al
FerryBox was performed. A sampling pipe, based on Teflon tubes and pliRtexigtamEambuilt
UNIGE, was installed in parallel to the FerryBox sampling line to avoid contaminatgite [serdan
of the bioavailable fraction of trace metals and sample collection for ancillary measureme
analysis asell as metal in phytoplankton. Installation of the user partners sensing and samplin
sensor preparation and calibration; and preliminary tests of the TMSM, ALPAGA and samplin
successfully achieved days 2 to 3. Autonjpenatisnal measurements of the bioavailable fraction
Cd, Zn and inorganic As and Hg species (TMSM; time intervaluth@nisa@OSYEBRB sensor
timeinterval 1h10); and mastephyisicochemical parameters (CCGSEBNMstrumentséhsors; timg
interval 10 min) were successfully achieved from days 4 to 11. During the same period, sg
measurements of: Pt and speciation of the TMSM target trace Jtaikidprogmmunity and sp,
(onsite ALPACA anddadiory microscopy analysis); macients and organic compounds were p6
3 to 6 times per day prior and after a measurement cycle of 34h (May 13th to 14th) during V
performed every 2h. Laboratory analysis of As(lll) ancr@sitiipnta, chlorophyll a and pheopig
dissolved organic compounds (DOC, FA/HA) for TMSM and FerryBox sensors evaluat
complementary data have been achieved. Phytoplankton morphological investigation by m
startedAncillary measurements of the other target trace metals (particulate, total dissolve
pending.

Within the exception of the absence of the Spring bloom expected due to the April and M4
conditions (especially lower tempetaairasually observed), no difficulties were encountered
assay evaluation of algae toxicity could not be performed due to the very low algalasediaitiosi

Dissemination of the results

Plan for dissemination of the railts

- Publication in peeviewed papers (1 to 2 reporting exclusively the outcome of the
campaign; 1 coupling SCHeMA and MEPHY field campaign data monitored in variou
area).

- Oral and Poster presentation in conferences/Dessmgmation as part of two meetings are
scheduled: 1) MEPHY Poster at the Final General AssembiMEKXIEBI€&ance, 3 July 20
2) as part of an invited Keynote, for the Experimentation and Instrumentation Worksh
laboratory measurement to routine field measurement" of the Experimentation and
Workshop, Lifeance,<@1 July 2019.

- First raw data file, and later on validate data file, submitted for open access via the Se
and the EMOD1ita Ingestion portal.

DATA metadata availabletad://www.jeridaeu/tna/selectpobjects/thiahll/mephy/

JERICNEXTWPE8DS.11290819V1.0
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Technical and Scientific preliminary Outcomes

Mairmoutcomes at the present stage of the MEPHY field monitoring in the Elbe Estuary during
May 2019 are summarized below:

TMSM autonomous measurements of the bioavailable fraction of trace metals.

The Elbe Estuary is a major Euregieany impacted by anthropogenic sources of trace metals
records allowed producing the first data for the Elbe Estuary on the concentrations of a raf
under their forms potentially availableufiaakéo Bioavailability iafary concern when consideri
metal behaves as nutrient or toxicant. While the global regulatory environmental quality st
metals in water bodies are still mainly based on total (dissolved) concentrations, the rev
Substances Directive (2013/39/EU) highlights the need of measurement of the bioavailability
metals either indirectly by modelling of their speciation or directly by applying specific measur
Significant temporal vanstio the bioavailable fraction of all the trace metals targeted were ¢
temporal variation of the As(lIl), Hg(ll), and Pb(ll) avaiapilakiom@Ece found to be maintyalititd
the temporal variation of the salinity, suggestsenative behavior (i.e. dilution of the metal bi
species carried out by the Elbe River by mixing with marine water). This is supported by th
salinity distributions of these metals. The temporal variations obsesvaddbleliabiimn of Cu(ll), ¢
Zn(Il), and possibly As(V), are more complex suggesting that other processes, in addition to
fate of the potentially more toxic fraction of these metals. It is expected that couplingitinehbis]
of particulate, total and total dissolved metal concentrations, meddGredtbg Kolfected sampleg
deepen information on these processes.

ALPACA direct detection of algae.

During MEPHY field campaign, we evaluated the prelmmae phytoplankton groups combineo
approximation of the microalgae cell density directly after the sample collection. The sam
through the detection unit using a peristaltic pump at flow rate of 1.5 mL/min. Purigacelasitiol
rate ensure that each cell event is recognized at each measurement channel with at least t
points. This strategy is crucial to enabling and improving the individual signal analyses of m
As blank and baselrorrection, we processed sterile seawater (by filtration 0.22um). At th
measurement 70% ethanol was processed to wash the entire fluidic system and avoid bio
entire monitoring activity, first we evaluated sterilgfeeatvédast 5 min) and immediately after,
stopping the measurement, the properly mixed marine sample (for at least 10 min). In ge¢
fluorescence pattern changed very slightly compared to the blank (sterile seawaltar) amdanainy
algal cells present in the collected samples. For identification of algae groups, a multivariate
algorithm combined with internal calibration and standardization strategies were applied. In
system has indted that Miozoa constituted the major phylum of the sample, followed by R
Haptophyta. In order to validate the results, each sample was taken in duplicate and preserv|
10 %) for morphological investigations by midtuscmlysis showed evideneEatélls in 50 mlin
marine samples, in which dinoflagellates (belonging to Miozoa phylum) and diatoms constitut

COSYNA FerryBox autonomous measurements of macronutrients.

The temporal variatbthe macronutrients (nitrate, nitrite, phosphate, silicate) moniesellitbnig
the FerryBoxwere-an§ic | i ¢ t o the variation of salin
vs salinity distributions indicating #eevative behavior of the four macronutrients (nitrate, nitrite
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silicate) monitored at+eégolution by the FerryBox. This can be expected during a period chara
biological activities as revealed by the ALPACA results.

Synergidnteraction between trace metal speciation and phytoplankton

The results suggest that the biological activity may influence dissolved arsenic speciatic
bioavailable concentrations as well as the As(lll)/Astot ratio peak up eifedticedagin penetratior
increase of pheopigments. This would support the hypothesis that the reason behind f
concentrations of As(lll) in oxygen saturated water can be found in reduction of As(V) to As(l
(e.g, phytoplankton and cyanobacteria) activity. Phytoplankton and bacteria uptake arsen:
chemical similarity to phosphate, after which it can be reduced to As(lll), methylated, and ¢
As(lll) and/or DMAs(V). Influencenbthobiological activities on the dissolved speciation of the
must be still evaluated.

TMSM and FerryBox evaluation/validation.

As(lll) quantificatiorAs(lll) concentrations and temporal trends medigldetyothe TMSM an
laboraty by FIAAS were similar. As the TMSM measure specifically the bioavailable spe
measurements reflect the total dissolved concentrations, this result revealed that As(lll) is
bioavailable (more toxic) form. Moreovdatésvidle AUMRME performance for direct autonomg
detection and quantification of As(llI).

NutrientsResults obtained in laboratory for nutrient concentrations monitored in collected sg
34h measurement cycle were comparédidvilitonomous measurements from the FerryBo
nitrates, data are wellrderpared and give similar results. For the phosphates, qualitative vz
similar but values measured in the collected samples are much lower thanbytse FepgriBox.

nitrite, variations are very different both qualitatively and quantitatively and concentration va
laboratory based technique are much lower.

Chlorophyta. No link in the temporal variations were observed datvasenathd lab chlorophyll a
and laboratory values are much higher than those from the Ferrybox.
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6.3.7 Easy OrLine microLFAIN_CALL 3 12)

Submitted: 5 July 2(Hifal revisiod August 2019

Project Information

Proposal reference number JN_CALL 3 12

Project Acronym (ID) Easy Ofine microLFA
Title of the project Field test of a reliable and Easy to use microLFA based nu
package for Ferryboxi@monitoring applications
Host Research Infrastructure | NIVA NorFerry/Célantasy (FA)

In person acces| 29/01/201:91/02/2019
28/05/20180/05/2019

Remote acces| 11/12/2018 30/06/2019

Name of Principal Investigator | Luca Sanfilippo

Home Laboratory SYSTEA S.p.A.

Address Via Fratta Rotonda Vado Largo 2A, 0301ZFAR)adtaly

E-mail address luca.sanfilippo@systea.it

User group members Luca Sanfilipgénrico Savingompeo Moscet@YSTEA S.p.A
Italy

Project objectives

The proposed TNA project aimed to test in operative conditions an update8\@sizn Micioens:
1000 otine analyzers in a FerryBox system for unattended nutrients monitoring in sea water,
technical and logistic support of the Norwegian Institute for Water Research (NIVA).

The biparametric Micreb@© analyéicmodules to measure:

1. NH3 and PO4 by fluorimetric methods
2. NO3NO2 and NO2 by spectrophotometric methods
3. P04 and SiO2 by spectrophotometric methods

were manufactured, tested in factory and then installed in Color Fantasy Ferrybox systerity
go/back along the commercial rout€i€sind Kiglslo.

The measurement data were acquired from the analyzers by the FerryBox PC, properly prog
of the installation by NIVAb&s S We ang salinitya
transferred via satellite Internet to FTP server in NIVA HQ.

The o#ine analyzers run unattended for 2.5 months, then they had a maintenance by NI
second visit of SYSTEA specialist was done in the 4th weekvef 8éayedesiinical problems.

27 discrete nutrient samples were collected by N2VA-ehr@éry and @ April 201
laboratory analysis comparison, using a CFA routine analyzer.

Main achievements and difficuleesountered

The main new features of the updated version of the Mineametyaers follow:

9 Teflon sealed hydraulics
1 Lowereagents consumption enables longer unattended operation

B ar
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1 Smaller reagents voldriaternal reagents cooling for lorgeended operation

The following table summarize the reagents and DI water consumption for each measureme

Parameter Reagent 1/3 (uL)| Reagent 2/4 (UL DI water (mL)
NH, 70 70 25
PO, fluo 140 140 25
70 70
NQ 70 70 10
NQ 140 140 10
280
PO, 70 70 25
SiO2 140 140 25
70 70

The following table summarizes the difficulties encountered and the actions done or sugge

problem:
Issue Action done
Data storage every Data filtration by Excel macro was provided

direct data interpretatioreantliation

N1 V A 8laggedwad uadated in May to sto
real measured data

SiO2 missing data after 15 days of operatio
the use of an alternative reagent generated
blocking reageand sampling line

Use of the right reagent as requested by the
method. Problem solved irtheetk of May

PO4 fluorimetric method collected tog
concentrations, due to missing DI water g¢
false ODS values

DI water consumptionasw minimized |
measurement cycle update and internal cont
to be improved

Missing correlation between PO4 fluorime
PO4 colorimetric data

On board activity in the 4th week of May was
cross check the issue

NOXx too high values eweene periods

On board activity in the 4th week of May wa;
cross check the issue

Missing automatic positive controls even if (
standards were available

Requested SW improvement in NIW@gdata t(
perform automatic positive contrajsttadotrip

Missing periodic recalibration of the analyze

Suggested to be done manually in harbour
results of positive control checks

Missing written procedure to perform on
maintenance

Written procedure was defined and starte
teded on board in June

Difficulty to correlate GPS position of collect
samples with-bne nutrients data, due to conti
sample flow in the Ferrybox

Suggested installation of a storage tank to be
periodically, where the same saampl®&icromg
and lab water sample have to be collected

Difficulty of cross comparison between lab
line measurements

Suggested to measure again the collected al
lab samples on the Micromac analyzers, W
Ferrybox is stopped in Osing the grab sam|
function.
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Dissemination of the results

Two oral presentations of the activity done and results obtained were performed in:

1 9th FerryBox Workshog@April 2019 in Genova (Italy)
1 JERICEANEXT final meeting on 4 July 2Bd&sin(France).

DATAhave not yet been delivered on the date of D8.11.

Technical and Scientific preliminary Outcomes

Scientific preliminary outcomes:

Based on reliable nutrient data that was collected (approximately n=800 during a ~1 mor28
February 2019), a preliminary assessment includes the observed spring phytoplankton blog
~5657 deg N and expanded-&95tedN by late February. The reported chl a fluorescefiih &ig
uncorrected values on a In scale. The phytoplankton bloom was also indicated by increaseth
the same time/region (Bi§.7.1; >100% = photosynthesis). The asghttemporal pattern of
phytoplankton bloom correspond very well to the time/regiausFOdzmsd NO3 drawdows.G-ig1)
By late February, the winter nutrient reserves appear to be fully utilized by the phytopla
chlorophydifluorescence declines in region®i 68§ N chl where PO4 and NO3 availability are |
P/L and <1 pN/L).

Figure 6.3.7-Nitrate, phosphate, chl a fluorescence, and oxygen saturation along the Osl
N) to Kiel (~55 deg N) trariditiate, phosphate, and chl a fluorescence are on a natural log
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