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Existing marine observation technologies:
platforms, systems, sensors.
Sharing, harmonisation and future
developments.
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Marine environment => A complex system to monitor .JEI?IFCG“
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from OO,
Regional Scale
Nodes (Delaney,
2008)
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An interdisciplinary challenge
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An interdisciplinary challenge
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Oceanographic systems for
In situ monitoring

THE CHALLENGES :
Energy,
Maintenance, Metrology,
Data stream,
Biofouling,
Resources for operation...
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Oceanographic systems for in situ monitoring -
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Coastal Monitoring

Buoys and Systems

on Pier
3 months Maintenance =>
sensors !
Photo : ifremer Photo : ifremer
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Costal Monitoring

Compact transportable
system

3 months Maintenance =>
Sensors and batteries !
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. Low Data stream => GSM
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Low Energy => Batteries

Photo : Ifremer (FR)
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Oceanographic systems for in situ monitoring

Malta Summer School 2018 — 08t of July
Operational Oceanography for Blue Growth

i
~JERICG~
ﬁj‘ Jjren

Seafloor
Observatories

NEPTUNE Canada

Source:
Juliane Richter et
Birte Wagner/GEO

Magazine
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Oceanographic systems for in situ monitoring

Conceptual Overview of the NEPTUNE Canada network infrastructure
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Seafloor observatory :
NEPTUNE Canada

800 km loop - 40 to 2500m
deep

6 months Maintenance
Energy on cable but limited !
Data Ethernet high bandwidth
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Oceanographic systems for in situ monitoring
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Seafloor
observatory in

Azores
MOMAR-D - Tempo mini

1700m deep, hydrothermal
sources

Annual Maintenance
Energy on Batteries

Very Low Real Time Data
stream =>
Acoustic link from bottom to
surface then satellite.
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Oceanographic systems for in situ monitoring

Projet NOSS : NKE, Telecom Bretagne, SHO fremer
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Profiling Floats
(0 - 2500m)

Very Low Energy,
NO maintenance,
3 years life
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Oceanographic systems for in situ monitoring

Total cyce time 10 days Profiling FIOatS
(0 - 2500m)

. 8 <12 hours atl surface
i 10 transmit data to satellite

l
2 ¢
' Very Low Energy,

NO maintenance,
3 years life

: Descent to depth
g ~10 cmv/s (~6 hours)
1 Salinity & Temperature
g profile recorded during ascem
1 ~10 cmv's (~6 hours)

I
1000 ab (1000m) 1
' !
Deift approx. 9 days \ '
!
\ '
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‘it
Float descends 1o begin

profile from greater depth

2000 ab (2000m)
Laurent Delauney
Ifremer
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Oceanographic systems for in situ monitoring .
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AUV

(Autonomous underwater Vehicle)

Moderate Energy,
NO maintenance, normally

few days deployment

AsterX (de la société ISE Ltd (Vancouver) sur cahier des charges de I'lfremer) Photo : ifremer
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Oceanographic systems for in situ monitoring
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No Real Time Data stream when underwater

Moderate data stream when on surface => Satellite

Gliders

Low Energy,
NO maintenance,

normally few
days deployment

Photo : Site internet ACSA
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Oceanographic systems for in situ monitoring M~
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Boom Antenna
(GPS/Cell Phone) \

i
>/ \ S Low Energy,

~ NO maintenance,
'l‘ No Movable Control Surfaces

normally few
days deployment
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Verucal Fins

Gliders

Bouyancy Contral
(Bladder in a Frea Flooded Tal)

Mass (Battery) Shift
Pitch & Roll Control
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Oceanographic systems for in situ monitoring
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Telemetry is accomplished with
Iridivm sateflite communications
After a dive data is transmitted back
to the basestation, and new
. instructions are downloaded 2
« || GPSisused to obtain a position fix Gliders

Low Energy,

NO maintenance,

- - - ——

i 0. | Y | normally few
days deployment

1000 m
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Illustration : ifremer

Photo : ifremer
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Scientific Drones

Medium energy
NO maintenance
Few hours/day deployment

Medium Data stream
=> GSM, Satellite

W, Laurent Delauney

Ifremer
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Oceanographic systems for in situ monitoring

Scientific
Drones

The Wave-Glider from
Liquid robotic.

Sunnyvale, Californie, USA
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Oceanographic systems for in situ monitoring R

JERICGE«
Lol

Scientific
Drones

The Wave-Glider
from Liquid
robotic.

Sunnyvale, Californie, USA
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Oceanographic systems for in situ monitoring

Thé Wave Glider®
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Scientific
Drones

The Wave-Glider
from Liquid

robotic.
Sunnyvale, Californie, USA
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Fishing vessel
Voluntary Observing Ship (VOS)

Oceanographic systems for in situ monitoring

Main node

Recopesca project

3 or 6 months Maintenance

/‘&/J e i ’—’ = => Sensors !
Satellite nodes ,{ w
/ ‘g a0

— ——— -

Human Machine
Interface

Illustration : ifremer
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Oceanographic systems for in situ monitoring

Ferry Box

Voluntary Observing Ship
(VOS)

1 week to 1 month

(everytime ship is in harbour).

Maintenance => Sensors,

Reagents
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Biofouling
Protection for marine in situ sensor
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Biofouling
4 BRRRR NN 1 ' '

Materials and
shape should be
chosen very

carefully in order
to reduce fouling
attachment.

Photos : Ifremer (FR) L. Delauney

Photos : Ifremer (FR) L. Delauney

40 days € August - October 2005 @ Helgoland - DE
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Biofouling

Sensor deviation example : conductivity ~ JERICG+
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Diference (PSV)

Conductivity Measurement - TPS35 Micrel Instrument
Malta Summer School 2018 — 08t of July Laurent Delauney

Operational Oceanography for Blue Growth 30 Ifreme r



—

“JERICG~

|| II , ll || | II 'I ,_fﬂf '\|| ||
" Vol

Biofouling

Objectives of a biofouling protection

observatories: protection for
and for 3 months

observatories, 12 months (many years needed).

» The protection system should/must be
= compatible with supply
quite easily on existing instrumentation.
the measurements produced

Malta Summer School 2018 — 08t of July Laurent Delauney
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Biofouling -
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Existing “on shelf”
biofouling protection
for oceanographic sensors
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Biofouling .
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Mechanical Protection

YSI 6600 EDS (Extended Deployment System) - Clean SweepTM

Wipers
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Biofouling

Mechanical Protection

Photos cournesy of MSoence Py Lta,
Aoraba

ZEBRA-TECH (N2) - Hydro Wiper

Photo courtesy of NIWA, New Zealana

Photo countesy of USGS, Santa Cruz

Laurent Delauney
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Biofouling
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Mechanical Protection

ZEBRA-TECH (NZ) — Opto Shutter

m Laurent Delauney
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Biofouling

Copper
Biofouling
protection

Fluorimeter Seapoint +
Hobilabs Hydroshutter

Ifremer (FR) L."Delauney

* The instrument must be customised in order to build a Copper cell.

* The Hydroshutter must be controlled by an external unit in order to open and to
close it.

Malta Summer School 2018 — 08t of July ,m Laurent Delauney
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Biofouling
Projet NOSS : NKE, Telecom Bretagne, SHOM, ifr; r J E R I CCext
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Biocide diffusion
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Seabird conductivity sensor

| (m—

— TBT rings

vl

Illustration : NKE Illustration : NKE

. Laurent Delauney
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An idea,
Proaucing the
Diocide In the sec
=> Seawater electrolysis

Malta Summer School 2018 — 08t of July Laurent Delauney

Operational Oceanography for Blue Growth 38 Ifremer



Biofouling

| I | i

“JERICG~

Br7armhnt
f&“ Lijefig

Chlorine Generation
In Sea Water

« Counter electrode »
JCathode (+)
-

Sea water electrolysis :

Hypochlorous Acid
generation.

e __ 1 __==-- —_- -
« Working electrode » Current
Anode (-)
2Cr » CL+2¢ 21,0 + 2¢ >

Then in function of pH and Temperaturg

CL+H,0 «<— H +Cl

Malta Summer School 2018 — 08t of July

Operational Oceanography for Blue Growth
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2 OH + H,

Note : Anode and Cathode naming is
electrochemistry convention, electricity
convention is the opposite.

Laurent Delauney

Ifremer
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Biofouling protection
for sensors
Surfacing chlorination
(Ifremer)

Electrochlorination by
on window:

18 months in situ test

(Modified TriOS fluorometers) "

Malta Summer School 2018 — 08t of July W, Laurent Delauney
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Biofouling

VENUS Sl 48°39.0722° N/ 123'29.1685' W 96m
STTRANS0475 Transmission
100t :
No protection or copper protection
90 . .
= I Biofouling
, protection
80
70

Transmission [%6)
3

40}t
30}
20}
10}
Ot I
D—Jun—Z?w 01 2501 PO"I'
1 month May _: Sep

6 months
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1
1
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1
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I 5 months
6 months 1
R I
2007 Way
Time (UTC)

4 months
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VENUS Observatory
TRANSMISSOMETER

Ifremer Biofouling

Protection
(VENUS Data)

Laurent Delauney

Ifremer
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Biofouling
cefenbeelbenb beepenenbonp oo fond
VENUS Sl 48°39.0722° N/ 123'29.1685' W 99.8m
STTRANS0475 R Transmission
) No protection or copper protection Biofouling
. | RO kit it protection
Signal level

& 8

Transmission [%]
£
(<)

after
cleaning

= = -

\O
N

I
129 Sep-2008 01:1708 PQ:Y

5 months

VENUS

(————ﬁi

A A A A

Oct Nov Dec 2008 Feb
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Mar Apr May Jun Jul Aug Sep
Time (UTC)
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VENUS Observatory
TRANSMISSOMETER

Ifremer Biofouling

Protection
(VENUS Data)

V‘” Laurent Delauney
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Metrology

for marine monitoring
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Metrology

ll Calibration II l Oceanographic projects I

4 ) 4 )

Huge diversity of Sharing scientific
measurement instruments measurements through
and technologies international networks

- J \ J

4 Q

Be sure that all measurements are comparable

Data quality guarantee

2

o (s

Efforts for international
recognition

l Metrological projects l

Malta Summer School 2018 — 08t of July
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Metrology

for marine
monitoring

Laurent Delauney
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Metrology
npgs next
Traceability ? ;{ER|CC
Trueness and U ? il I 1
:;a‘“
14
Parameters
Temperature Pressure Current 0, pH Salinity Turbidity Fluorescence
YES YES YES / NO YES -> NO YES -> NO NO NO NO
(sensor
technology)
Regulated bath Relative Regulated bath Salinometer .
+ Pt25 . . Standard pH . Formazin Fluorophore
reference pressure Towing canal + Winkler <olution calibrated by solutions solutions
balance titration PSO standard M t I g y
thermometer e ro O
for marine

e
hd monitoring

( N [ N

o No representativeness (substance matrix, ...)

No norm . .
i o No relation to Sl units
oNot universal in regard to the different
technology

technologies
\_ % /

No reference material or No reference method

Laurent Delauney
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Projects and metrology ~ JERICGx

o L1
Oceanographic projects: e

Metrology

for marine
o ATLANTOS, (FIXO3)  Temp., Salinity, D.Oxygen, Turbidity, monitoring

o Argo, (ESONET), EMSODEV
} D.Oxygen

o (Hypox)

Temp., Salinity, D.Oxygen, Fluorescence,

o (JERICO), JERICO-NEXT _
Plancton imagery, pH, pCO,

PFOjECtS on water measurement:

Temp., Salinity, D.Oxygen, Turbidity, pH,

o Aquaref consortium
Fluorescence

Metrological project:

o EMRP ENVO5 Ocean  gjjinjty, D.Oxygen, Velocity, pH

Metrology prospection  Temp., Salinity, D. Oxygen, Turbidity, Fluorescence, Current

Malta Summer School 2018 — 08t of July Laurent Delauney
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Pressure sensor calibration

Malta Summer School 2018 — 08t of July
Operational Oceanography for Blue Growth

Winkler sampling
for O, analysis

47
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Metrology

for marine
monitoring

Specific equipment,
rooms
and
skilled people

“’ Laurent Delauney
Ifremer



.

‘;._a‘;‘erE R

ICC~
[l

T
a‘h

Conclusions

Challenges for the future
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Information mining
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ACT TECHNOLOGIES DATABASE - SENSOR TYPE

The ACT Technology Database is a continwdusly wpdated catalogue of Instrumentation used for CoStN and Olean sdence and observations, designed to help you
Xidentify technobogies available to meet your sgeciflic meeds. Search by enviconmental parameters, sensor types or manufacturers

3 EVALUATIONS
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METECROLOGICAL
HYDROPHONES

GROUNDWATER

FLUOROMETER

DASSOLVED OXYGEN

CTD

CONDUCTMVITY/SALINITY

ALN

NUTRENT

TEMPERATURE

TRANSOUCER

TUSRIDITY
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Information mining

Alliance for Coastal

Technology
(http://www.act-us.info)

A Technological
database, evaluations
reports on
oceanographic
technological systems
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Main purpose : Get long term data series on EMSO nodes

Be shipped and prepared for a deployment

Be deployed from an oceanographic vessel or from a small boat

Be put in place using a submarine vehicle or by divers or installed on a mooring
Run in both autonomous or cabled configuration

Get the data from the 6 generic parameters (possibly optional parameters)
Performs the data time stamping

Performs the data storage, and backup

Performs the data transmission

Enable a real ime communication between the sensor and the scientist
Be lifted on board the vessel

Capabilities to autonomous retrieval on an acoustic order

EGIM mechanical
description

Length 790mm
@ 750mm
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GENERIC
In situ measurement
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COSTOF2
Communication & Storage Frond-end, 2" generation

¢ Designed for marine observation platforms

¢ Serves of up to 16 sensors

¢ Ultra-low power AND High bandwidth

¢ Suited for cabled or non-cabled monitoring environments

#+ Applications GENERIC
(A)"l ;ug:ea monitoring a&pp';ocilhms includmg 4000 m water depth version of the COSTOF2
| Geohazard montorng | cenmente™a  In sjtu measurement
« Climate change monitoring
* Multidisciplinary monitoring d |
moauie

# Operating characteristics

COSTOF2 with
oil filled JB
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Length 750mm
O 140mm
© 440mm (cables)
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)
concepts should be part of sensor development from scratch :
: chemical/biology, physic/biology, nanotechnology/biology...
= Integration of a diversity of sensors on-board several types of platforms =>
—> Sensor phenomena (response time, drifting, etc.)
—> Biofouling protection / reliability.
= In situ systems to develop for application.
, surface , RDNA and Metabarcoding are actually technology

ruptures for oceanographic monitoring...
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