Joint European Research Infrastructure network for
Coastal Observatories

Report after the Strategic
workshop #1 (Heraklion)

Grant Agreement n° 262584
Project Acronym: JERICO

Project Title: Towards a Joint European Research Infrastructure network for
Coastal Observatories

Coordination: P. Farcy, IFREMER,
jerico@ifremer.fr, www.jerico-fp7.eu:

Authors: P. Farcy, I.Puillat, D. Durand, N. Beaume, M. Pichard
Involved Institutions: Ifremer and JERICO partners
Version and Date: Version 3 — 20 December 2013




JERICO -WP11- Strategic WS Report - December 2013




TABLE OF CONTENTS

DOCUMENT DESCRIPTION ...ttt ettt e e e s sttt e e e e e e sttt e e e e e e e e s ssbbeaeeeeaeeesaanssnneeeeeaeneaanns 4
1. EXECUTIVE SUMMARY ..ottt et ettt e e e e e e e sttt e e e e e e e s e s stas e et e eaaeeeasnnnnnnneeeaaens 7
2. INTRODUCTION AND WORKSHOP'S AGENDA ....cooiiiiiitteiieee ettt 8
3. MINUTE OF THE WORKSHORP ...ttt ettt a e e e e e st aeeeee e e e e s s annnees 11
3.1. Session 1. Examples of national and regional StrategiesS .........ccccuvvrrvrvivimiiiriiiiiiiniein. 11
4 700 000 S Vo v o Lo [N ox 1o g I =L Qe = oY) N 11
3.1.2 US coastal observatories (Janet Newton, University of Washington)................cccccccvevnn, 13
3.1.3  The French strategy for operational coastal oceanography (Patrick Farcy, Ifremer).............. 23
3.1.4  Strategy in Greece (George Petihakis, HCMR) ... 27
3.1.5 Strategy for Northern and Artic Seas (Wilhelm Petersen, COSYNA) .....c.cciiiiiieeiiiviiiicieneeeenn, 33
3.1.6  Spanish strategy for operational oceanography in the Bay of Biscay (Julien Mader, AZTI)...41
3.1.7  Spanish strategy for innovation in the Mediterranean Sea (Joaquin Tintore, CSIC)............... 44
3.1.8 Irish strategy (Glenn NOIaN, MI) ......oouiiii e e e e e e e e eeaaaa 47
3.1.9 UK strategy (David Hydes, NERQC) ........oovviiiiiiiiiiiiieieeeeeeeee ettt 52
3.2 Session 2: diSCUSSION 0N fULUIE STrAtEQY ..uuuuuuiuuuiiiiiiiiiiiiiiiiiiieiiinies s 56
3.21 Part 1: What future strategy for coastal observatories in EUrOPe? .........ccvvvvviiiiiiiiiiiiniennnen. 56
3.2.2 Part 2: How can we have an efficient [obbying? ...........ccccccviiiiiieeeeeeee, 57
4. CONCLUSIONS OF THE JERICO STRATEGY WORKSHORP......ccciiiiiiiiiiiiiiiiieeeeeeiieeeee e 59
4.1, CONCIUSIONS ON SESSION L. e e e e e e e e e e e e e e e e e e e e e aaaaaaasanns 59
4.2 CONCIUSIONS ON SESSION 2 .o e e e e e e e e e e e e e e e e e e e e aaea s 64
N 1= q = =T o 1=t 64



Document description

REFERENCES
Annex 1 to the Contract: Description of Work (DoW) version of the 22 Feb. 2011

Document information

Document Name Heraklion strategic workshop report

Document ID |JERICO-WP1-WS-Minutes-031012-V3

Revision 3.0

Revision Date 20 December 2013

Author P. Farcy, I. Puillat, D. Durand, N. Beaume, M.Pichard
Security none

History

Revision | Date Modification Author

0.1 26/03/2013 first draft Puillat, Farcy
2.0 10/09/2013 Second draft Pichard

2.1 20/10/2013 Third draft Puillat

3 20/ 11-12/2013 | Final version Puillat, Farcy
Diffusion list

Consortium X

beneficiaries

Third parties X

Associated X

Partners

other

This document contains information, which is proprietary to the JERICO consortium. Neither
this document nor the information contained herein shall be used, duplicated or communicated
by any means to any third party, in whole or in parts, except with prior written consent of the
JERICO Coordinator.

The information in this document is provided as is and no guarantee or warranty is given that the
information is fit for any particular purpose. The user thereof uses the information at its sole risk
and liability.




O

JERICO -WP11- Strategic WS Report - December 2013




O

JERICO -WP11- Strategic WS Report - December 2013




1. Executive Summary

One of the main JERICO objectives is to establish a strategy for the future of the
coastal observation. In other words, firstly JERICO has both to perform the state of the art
with regards to European coastal observation systems and to help harmonizing technologies
and sharing knowledge. Then according to the results of this first stage, the project will
deliver a strategic plan to step forward. As a starting point, a roadmap was written in
deliverable D1.2 “Rationale and Definitions for a Common Strategy” to give a framework
to the project participants and inform about intentions. The following step in the process
was to organise a strategic workshop #1 which is reported in this document.

In the following report presentations made during the workshop are exposed. The
first part of the minutes report is dedicated to examples of national coastal observation
strategies from:

o USA: Janet Newton, University of Washington
» France: Patrick Farcy, IFREMER.

» Greece: Georges Petihakis, HCMR

o Germany: Wilhelm Petersen, COSYNA.

e Spain: Julien Mader, AZTI.

e Spain: Joaquin Tintore, CSIC-IMEDEA.

* lIreland: Glenn Nolan,Ml.

» UK: David Hydes, NERC.

In the second part of the workshop minutes, discussions on the potential future strategy for
the coastal observatories in Europe are reviewed, as well as discussions on the possible
lobbying to support the future implementation of the future strategy. This last part is a
starting point to set in motion a common reflection on a European strategy for coastal
observatories.

Instead of only reporting the words and discussions occurred during the meeting, authors
also report their analysis of the given information in order to put forward specific issues
with regards to the national strategies: gathered information with regards to common issues
specific to build a strategy for the future:

- the scientific strategy,

- the infrastructure integration in a national or regional observation system;

- the strategy for innovation and to better link with the private sector,

- the strategy to flow the data in an integrated data management system and to
communicate with scientists, stakeholders and general public.

To conclude with this document authors analyses the gathered information versus the
missing one in order to better focus the upcoming work and the next workshop. Conclusions
also highlight the need of a coordinated implementation and encompassing European
governance and the necessity to enhance the links with modeling community.
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2. Introduction and Workshop's agenda

The JERICO General Assembly held in Heraklion in the 1% & 2" October 2012 and
concluded the first 18™-month period of the project. Then two workshops were organised as
it was a unique opportunity to involve all partners:

» The Best Practices workshop: “best practices on coastal observing systems”
» The Strategic workshop: "How to have a common vision and to build a strategy for
the next 10 years?”

Previously, the JERICO consortium recognized the ambition on elaborating guidelines,
quality label and the so-called Common Strategy, requires a consensual vision and shared
understanding. As a consequence, this workshop was organised in 2 steps: at first an
inventory of national coastal observation strategies is presented, and then the potential future
strategy for the coastal observatories in Europe and initiatives that could be supported by an
efficient lobbying are discussed.

The given presentations will help establishing key elements of the JERICO common
strategy on European coastal observatories by answering the specific objectives of the
workshop which are:

- To analyse with shared criteria the initial strategy of existing networks among the
national and regional observation systems: commonalities and differences will be analysed a
posteriori,

- To raise ways to reduce investment and running cost (integration of systems,
harmonisation, innovation);

- To find out mechanisms for the sustainability of financial resources;

- To discuss future technological and methodological developments;

-To set in motion a common reflection on an ad-hoc governance scheme facilitating
and linking European coastal observatories.
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Agenda:

09.00-12.30 session 1: Examples of national
coastal observation strategies :
1. Introduction talk (Patrick Farcy)

2. US coastal observatories (Janet Newton)

w

IFREMER and French strategy for operational coastal oceanography (Patrick
Farcy)

HCMR and Greece (George Petihakis)
COSYNA future strategy (Wilhelm Petersen)
AZTI strategy (Julien Mader)

CSIC strategy (Joaquin Tintore)

Irish strategy (Glenn Nolan)

NERC and UK strategy (David Hydes)

© o N o o &

12.30-17.00 Session 2: Discussions on the
strategy

1) Discussion : What future strategy for the coastal observatories in Europe? (Moderators :
Pascal Morin, Wilhelm Petersen, Georges Petihakis, Dominique Durand)

2) Discussion : How can we have an efficient lobbying? (Moderators : Stefania Sparnocchia,
Patrick Farcy).
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3. Minute of the workshop

3.1.Session 1: Examples of national and regional strategies

3.1.1. Introduction talk (P. Farcy)

In order to open the first session, Patrick Farcy (IFREMER - JERICO coordinator)
introduced the main guidelines of this meeting and emphasised that this workshop is an
introduction for the definition of the strategy for the future after Deliverable D1.2.

First of all, Patrick Farcy talked about the possibility of building a common future strategy
for JERICO.

The rationale of observation collection in our coastal seas is four-fold:
- Assessment of environment status

- Better understanding of both natural and anthropogenic variability in biological,
chemical and physical processes

- Short-term to long-term environmental prediction and forecasting
- Sustaining development, implementation and control of European policy

However, even if technologies exist, the integration and the coordination such observations
in an optimal way have not yet been realised. JERICO aim is to work to fill this gap.

Moreover, in order to develop this idea, Patrick Farcy emphasized on how to build this
common strategy upon the JERICO project. This aspect may be brought thanks to the
following components, to be defined throughout the JERICO project:

- Present and emerging key-environmental parameters
- Sampling requirements

- Costs and efficiency of observing systems

- Quality standards

- Data dissemination

- Promoting the use of JERICO infrastructure

Secondly, one of the main challenges for JERICO is to provide a document on existing best
practices for gliders, fixed platforms and ferryboxes. This document will help to transfer the
know-how from the partners to external users and for non-European countries.

In order to gain an overall picture of the national coastal observation strategies implemented
in Europe, examples of national coastal observation strategies have been introduced,
opening on the next presentations.
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Slides are presented below.

Ill!llllllll.
{‘SERICO

] I (N ] I (3] I (] JOINT EUROPEAN RESEARCH INFRASTRUCTURE NETWORK FOR COASTAL OBSERVATORIES

Introduction to JERICO Workshop
Strategy for the future
after Deliverable D1.2
P. Farcy, Hfremer
Jerico@ifremer.fr
1 I

Wi jorfcodpT.en dorico GA & BPW | Herakifow | Crete - Greece

1. Why building a common future
strategy in JERICO?

I!I:IIII'I'.II'I

The rationale behind the collection of observations in our coastal seas is
four-fold:

- assassment of environment status

- better understanding of both natural and “anthropogenic™ variability in
biological, chemical and physical processes.

- short-term to long-term environmental prediction and forecasting

- suslaining development, implementation and control of European policy.

Technologies now exist (or is on going) which allow relevant measurements to
be undertaken in autonomous ways from a range of observing platforms.
However, integrating and coordinating such observations in an optimal way
has not yet been realized. JERICO is working to fill this gap.

TITLE - JEF

2. How to build this common strategy
upon JERICO project?

ill'li Illlllilll

The common strategy will encompass the following components, to be
elaborated throughout the JERICO project:

» Present key-environmental parameters measured in European coastal
waters (to be provided by WP2)

» Emerging key-environmental parameters to be measured in European
coastal waters (to be provided by WP1 and WP10)

» Sampling requirements in space and time to address efficiently the
needs of both the implementation of the EC Directives and its control,
and the operational need of insitu data from the GMES marine services
(to be provided by WP2 and WP9)

TITLE - JEF -3

2. How to build this common strategy
upon JERICO project?

l!l:ll[lllllllll
The zommon strategy will encompass the following components, to be

elaborated throughout the JERICO project: (continuated)

» Elements of costs and efficiency of observing systems (to be
provided by WP4 and WP10)

» Standardization, Quality standards (to be provided jointly by WP3,
4 and 5)

» Data dissemination (technology, channel, time constraint, ...). (To
be provided by WP 5, 6 and 7)

> Promoting the use of JERICO infrastructure (WP1,WP6 and WP8)

TITLE - JEF -4

3. Future strategy for glider after
JERICO results ?

||| |!|Il|l!|ll|
The main challenge for JERICO is to provide a document in term of best practices for gliders
Key questions that JERICO should address towards best practices are
- Automatic piioting taking irto acocunt vertical and horizontal velocly computations
- Data processing and ransfer through modem RF communications and fridium
- Deveiopment of new balieries for meeling the increase of the eleciric demand with the rtegration of
multiple sensors
- Development of new (ools for the Gikder fieet Control Pane
- Design of mairtenance 1005 1or gikers and hosted sensors
- Progress on plug-and-play technology that could ease infegration of new sensors
- Meta-ciata to be transmitted in orger 1o Secure common and harmonized QA/QC
procecives,
- Blofouling: seff-cleaning technologies vs. data qualty
- Calibration of senscrs and qualiicalion of system. The latier lem should be & major
input to the JERICO label
- Technoiogical bottleneck for infegrating of new “hot™ sensors (ex climale change
, Wler af sea, ete.. ) into ghder systems

5
- Qually and robusiness...
This document will help to transfer the know how from the partners to external users from and

outside European countnies but how to help its application? What would be axt sleps?

4. Future strategy for fixed platforms
after JERICO results ?

Key questions that JERICO should address towards best practices for fixed platforms are

Definttion of the moovring components (buays, chains, wires, clump weights, anchor poin, hardware and

accessovies, ) acooing Lo specitic scientite ¢ Wes and geogs) (WPZ, WPY
How to develop quaified and robust sysiems (from the anchor {0 sensors and data [ransmission) 7 What
critenias to focus on? (WP3, WPd)

What power supply type (o implement?

How {0 implement remote confrol and remole maintenance systems for long term deployments? (WP3)
What are the best sensor soktions?

How {0 manage the data fiow from the sensor to the user? (WPs)

Harmonged QA/QC procedures, whatever (he fived platforms osta sources

How to help application of the results in the future? VWhat would be the next steps?

TIME-ERICO.6
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5. Future strategy for ferryboxes after
JERICO results ? Examples of some national strategies

PP | )

Key guestions that JERICO should address towards best practices for femyboxes are

US coastal observatories Janet Newton :
*  Review of aternalives and know-how on the acqaisition chain: From the water ikl to data transmission N
and diata quasty cheok Ifremer an French strategy for coastal oceanography: Patrick farcy
«  Progress on plug-and-play technology thal coull ease infegralion of new Sensors HCMR and Greece : Georges Petihakis
. Meta-gata to be transmitted in order to secure common and harmonized QA/QC procedures, whalever . COSYNA : Withelm Petersen
the femybox data Sources S Jufien Mader : AZTI
«  Bio-fouling: impact of (sel-)cleaning lechnokogies on mainfenance and dala quat &
e ol A o el paky Joaguin Tintore : CSIC-IMEDEA
= Calibration of sensors and quaification of system. The latier fem shouid be & major input to the JERICO
fabet . Glen Nolan : Irish strategy
«  Technobgical bartieneck for infegrating of new "hot™ sensors (ex cimale change parameters, poltion . David Hydes : NERC/UK strategy
assessment, iiter at sea, elc...) into femybox systems
- Quality and robusiness.

3.1.2 US coastal observatories (Janet Newton, University of
Washington)

After a brief introduction by Patrick Farcy, Janet Newton (University of Washington —
NANOOS Director) described the US coastal ocean observatories and their strategies.

In the USA, the coastal observation strategy is based on two major ocean observing
systems: Ocean Observing Initiative (OOIl) and Integrated Ocean Observing System
(100S). These systems are integrated, working on a single data management system
between the two initiatives. OOl aims to study climate variability, ocean circulation and
ecosystem dynamics, while 100S goal is to establish a national integrated system of ocean,
coastal and Great Lakes observing systems.

Janet Newton introduced the actions and structures involved in the USA, dealing with
coastal ocean observatory and analysis:

- The Alliance for Coastal Technologies (ACT): the link to sensor validation and
verification. ACT develops partnerships with academic research institutions involving
coastal and ocean science and technology expertise.

- The HF Radar National Observing Network: a national observing network which
has been proficient in the USA these past few years. This network comprises more than 30
institutions operating 128 HF Radars. The structure represents a federal/non-federal
investment of $55M in the last 15 years and has a partnership with Industry, thanks to US-
based CODAR Ocean Sensor.

In addition, Janet Newton talked about NANOOS (Northwest Association of Networked
Ocean Observing Systems) and the associated strategy dedicated to develop a Pacific
Northwest PNW Observing System. NANOOS gathers a community of people that provides
data through one place for quicker decision-making (My NANOOS: Google based
dissemination system).

Janet Newton is interested in collaborating with JERICO on Best practices.
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Synthesis with regards to the workshop objectives:

The US strategy is twofold with I00S and OOl, the first one is funded by NOAA and the
second one by NSF. Both are working to build an integrated data management system from
the open ocean to coastal and Great lakes areas

Whereas OOI deals more with open oceans, 100S is integrating regional components, and
involves technology experts via the ACT.

26 core variables are monitored.

The information to the public is insured via an on line web interface dedicated to education
and outreach.

Slides are presented below.

|

11 A Pl b S e
US Coastal Ocean Observing Two major US ocean observing strategies
R ,_.;-S/ &"ﬁ{u/’ Ocean Observing mL Integrated Ocean Obsenri_ng
' —— # Initiative: OOI System: 100S ][(\@{OIB)
* Funded by MNational » Funded by National
Science Foundation (NSF) Ocea‘nl and ‘Atmospheric
+ Mission is scientific Administration (NOAA)
discovery + Mission is societal
+ Global, Regional and application & science
Coastal nodes * Global, Federal and
. Research and Regional systems
development focus » Operational focus
+  hitp/Awww.oceanobservatories.org/  »  http://www.icos.gov/
Systems are integrated, building a single data
management system between the two efforts

OOl - Scientific Research and Development OOl - Scientific Research and Development

Core Sensors

Engineering
4? Bsgologlcal
1

to study climate variability,
ocean circulation and
ecosystem dynamics, ai
exchange, seafloor proc

B?hemical
j and plate-scale geodyna !

17 Geochem/Geophys

OCLAN DURELIVATORES ITIATAE OHD‘1\°
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GLIDER
Water velocity profile
Conductivity, temperature and depth
Fhomrmml for chlorophyll
Active R
Dﬁsoh'nd oxygen

Fixed Platforms

Water velocity profile

Conductivity. lemperature and depth
Dissolved oxygen

Scientific Research and Development

AUV

Water velocity profile

Conductivity, temperature and depth

Nnrm nmlo phosphate, and 5|I-caln analyzer
Active Radi

Deep Ocean Floor

Conductivity, temperature and depth
Bottom Pressure-Tilt

Digital still camera and strobe
D'gddi high definition video camera

phyll, colored dissolved organic
rrmer optical backscatter
Nitrate concentration
Oplical attenuation and absorption
Water pCO,
Atmospheric pCO,
pH

Speclml dovm-welling undnrloe

Pt hetically Active R:

F'.'lsslvo broad-band hydrophone

Bulk meteorology instruments

Single Point current meter

Surface wave spectra instruments

Direct air-sea fluxes of heat, moisture, and momentum
Bio-acouslical zooplankton sensor

[

electric field p inverted echo sounder
Passwe low-frequency hydmphone
Mass spectrometer
Ocean bottom seismometer
Short Period Ocean bottom seismomeler
Csmaotic Water sampler for race chemical analyses
in situ of fluid flowr at seep
Microbial DNA sampler
Sealloor pressure sensor lor measuring depth and tides
Water sampler for H2S and pH. H2, H2S, and pH at
deep sea venls
Seafloor water temperalure rhermr.«lor aray
Seafloor and resk y al
vents
Verlical 5-beam acoustic current profiler, 300 kHz

Integrated Coastal & Ocean Observation System Act of 2009

Created I00S, with NOAA as lead Federal agency

“The purposes of this subtitle are to—

(1)establish a national integrated System of ocean, coastal, and
Great Lakes observing systems,
comprised of Federal and non-Federal components
coordinated at the national level by the National Ocean
Research Leadership Council and at the regional level by a
network of regional information coordination entities,
and that includes in situ, remote, and other coastal and ocean
observation, technologies, and data management and
communication systems,
and is designed to address regional and national needs for
ocean information, to gather specific data on key coastal, ocean,
and Great Lakes variables, and to ensure timely and sustained
dissemination and availability of these data...”

U.S. I00S

(005

[605

Global Component

ilobal Component

‘oastal Component
(EEZ to the head of tide)

POOLOHTNe®O
36@ '©E‘.’l @0

7 Goals, 1 System

Improve predictions of climate change and weather

- B1%

Geobi drifng surpce
) 100% oy sy

. | 100% Prnﬂ\ld\‘ﬂu\ -
3“.,.7 reference E 731 3ot ¥ ropcs moored Em (::“wnra::vm, ard

cCos G lmmo

Improve the safety and efficiency of maritime operations
Improve forecasts of natural hazards s ;«-—
Improve homeland security

Mirimize public health risks

Frotect and restore healthy coastal ecosystems
Sustain iving marine resources

1)\

Coastal Component 26 core variables

[©05 605

e Comprised of federal agencies (National o Acidity (pH) o Partial pressure of carbon dioxide (pC0,)
level) and non-federal (Regional level) * Bathymetry * Pathogens
i + Bottom character + Phytoplankton species
e Geographic extent: EEZ to the head of : ) £
i + Colored dissolved organic matter = Salinity
the tide « Contaminants ¢ Sea level
e Based on 26 core variables + Dissolved nutrients + Stream flow
: n s Dissolved oxygen » Surface currents
» Data Management and Communications :
- » e » Fish abundance * Surface waves
(DMAC) is a major focus that is intended o Fish species o Tomperawre
to be enterprise wide from National to * Heat flux + Total suspended matter
Regional scales o lce distribution * Wind speed and direction
. .« 0 [ s Zooplankton abund
e Outreach and Education components L T
« Optical properties « Jooplankton species
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U.S. 100S Regional Associations U(@k@b} ][@)@5)

CONSISTENT NATIONAL CABABILITY
##5 | Nhs

assure

L
Reg. Assn’s SN
engage

L | s

DIVERSE LOCAL STAKEHOLDERS

U.S. 100S: Regional Component (cont)

MI I | "“ LEAN Alliance for Coastal

, -0RCO Technologies (ACT)
CHNOLOGIES > Sensor Validation and
Verification
» Partners: academic
research institutions with
= g coastal and ocean science
== L. and technology expertise
e . _ > Broad range of
g L environmental conditions
W] for instrument testing.

wfa.xl.llaNlli

»
CILER[ Y

Stakeholders

* = 30 institutions operate 128 HF Radars;
represents a federal/non-federal
investment of 555M in last 15 years

*Used by =40 government/private entities

* Partnership with Industry: US-based
CODAR Ocean Sensor

Who Depends on it

* USCG Search and Rescue: Oil spill response
= Water quality; Criminal forensics

* Commercial marine navigation

* Offshore energy; Harmful algal blooms

* Marine fisheries

* Emerging - Maritime Domain Awareness

* Emerging — Tsunami
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Strategy to develop a PNW Observing System :
:

1.Integrate what we have (assets, people, >
technologies) ke

= federal, state agency, academic, local, tribal,
and industry

2.Be strategic regarding what we need, based
on priorities
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Toward a Global Ocean Acidification
and Ecosystem Response
Observing Network

An international workshop held at the
University of Washington
Seattle, WA, USA
26-28 June 2012
Sponsored by:

NOAA, I0CCP, GOOS, 1008, and UW

A £, N o":'m o:m
& © GgéR 100 W

Global OA Network Workshop Goals

62 scientists from 23 countries met to achieve the principal goals
of this international workshop:

=3

. Provide the rationale and design of the components and locations of an
international carbon and ocean acidification observing network that
includes repeat hydrographic surveys, underway measurements on
volunteer observing ships, moorings, floats and gliders taking into account
existing networks and programs wherever possible;

]

Identify a minimum suite of measurement parameters and performance
metrics for each major component of the observing system; and

Develop a strategy for data quality assurance and data distribution; and
Discuss requirements for program integration at the international level.

& W

The workshop report {Jan 2013} will provide the strategy for the observing
system for review, vetting and hopeful support by the member countries.

U.S. IOOS Focus Areas

e Marine Operations

e Climate

» Ecosystems, Fisheries, Water Quality
e Coastal Hazards

e Coastal and Marine Spatial Planning

OBSERVATION:

Land-based high-frequency radar antennae

Marine Operations

100S works to:

* Promote safe and efficient marine commercial
shipping and recreational boating

* Support Coast Guard search and rescue and
NOAA spill response

* Inform offshore energy planning and
operations

1905
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Climate

100S works to:
* Support regional climate status and trends

* Provide national climate experts with regional
measurements

* Provide coastal communities with more i gl

accurate estimates

]Tk@w'@}b;

PRODUCT: 4005-100s nested models link global to local

Ecosystems, Fisheries & Water Quality

100S works to:

* Minimize potential harm from HABs, hypoxia,
ocean acidification, etc. via early warnings

* Support ecosystem-based management
* Support protection of drinking water supplies

* Assist public health officials, resource
managers and public users via data access

]le® \.0\5) 2 4 8 L] 10 12 14

¢ mE= o, E PRODUCT: 6105-1005 real-time data and models provide
OBSE RVATION: : public heth and water quality info j

Waoter quality monitoring buoys

Drinking Water Quality:
Huron Erie Comidor Waterways Forecast System (HECWFS)
" Goal:
* Reduce health risks and
costs associated with ps .._{"
pollutant spills in the Lake
Huron to Lake Erie Corridor

Major Elements:

+ Link 2d model.for corridor

to NOAA Great Lakes
I3 e

1005
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Coastal Hazards

100S works to:

* Promote safe and efficient marine commercial
shipping and recreational boating

* Support Coast Guard search and rescue and
NOAA spill response

* Inform offshore energy planning and
operations

PRODUCT:
NANOOQS-I00S Tsunami inundation zones and evacuation map Coastal and M arine Spatial PI anning

100S works to:

* Promote safe and efficient marine commercial
shipping and recreational boating

* Support Coast Guard search and rescue and
NOAA spill response

* Inform offshore energy planning and
operations

BTN
(CYESH

OBSERVATION: PRODUCT: neracoos ioos Technology Development Index

AUV and ROV surveys along the coast map forwind energy development

Rhode Island Ocean Special Area Management Plan (SAMP)

B
St s ity o
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100S System Payoff

Major 100S benefits:

* Increased efficiencies for data access

* Local connections with national coordination
+ Significant leverage of |I00S investments

* Linkage of existing assets into a system

BOS

U.S. 100sS:

U.S. I00S®; Education and Outreach

e Nested design:
regional, national,
global

e Strategic observations

e Data interoperability
critical

e Best Practices not
developed for most

sensors; sharing with
JERICO recommended

L.5. 1005 partnership
demonstrated ability to:

*Quickly deploy technologies:
Gliders and HF radar, saving
resourcesfimproving safety

*Madels/Iimagery ingested into
NOAA/Navy models

*Data assimilation improved spill
response decision-making and

public understanding
P 1
e .i‘f-:
HFR validation of SABGOM
L L F with satellite detected
Web Portal :FR data informed oil slicks Briefing Blog

trajectory forecasts

Deep-ocean Assessment and Reporting of
Tsunamis (DART) Buoys

——Obs.

Fotacast
E
%
2
DART 21, -ue 450 NM NE of Tokyo, Japan
D Tirne (hvs) since aanhquake
Honshu (noheastem Taiheryou) tsunami, 11 Masch 2011 & NOAA Center for Tsunami Research
The peak tsunami wave at DART Station 4 o5

21418 located 470n mi northeast of Tokyo. At ,-'/-'I e
1.8m, this is the largest peak wave recorded Eg -
by DART. b

o
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Responding to Crisis: Japan Tsunami Response NANOOS and the use of Social Media
CeNCOOS: e NANOOS joined Facebook in April - For the tsunami event, we provic
R b e ~ 2010 to augment our traditional information via Facebook in thre
U.S. 1008 sensors outreach methods. groupings: a) Initial info including
+ Five-foldincrease in web traffic to tsunami portal; b) graphs of w
; Outy o S WAMOOH Scrbch Fage level for various locations; ¢) syr
NANCUS information

* Featured “Tsunami Evacuation Zones
for the Oregon Coast” application

* NANOOS Visualization System
provided easy access to current and
water height data

* Four-fold increase in web traffic

1
i
N . |
LAAAN
‘ I|. -
b i |
Il || LT |';||I||||..!!r‘||l|.-il.| o

PaclOO0S:

+ Provided the only real-time water level -
and turbidity measurements for =i 005 3@
Waikiki - —

. T.:?\I-mfo:d increase inweb traffic Visils fo the NANOOS Facebook page showed B

e k heighlened interest about the lsunami. Yellow stars -

indicale posts by staff to the NANOOS FB page,
and the red star indicates the day of the tsunami

www.facebook.com/NANOOS.P

3.1.3 The French strategy for operational coastal oceanography
(Patrick Farcy, Ifremer)

After Janet Newton’ speech on US coastal observatories, Patrick Farcy presented the French
strategy for operational coastal oceanography and introduced it by wondering how to
optimise observations?

In his view, first, it is crucial to extend the use of observing systems, through HF Radar,
coastal sub-sea observatories and systems of opportunity (VOS) such as fishing vessels. In
this context, a VOS example was presented: the RECOPESCA system, a participative
approach to collect data on fishing activities and environmental parameters.

Second, another way to optimise the observation would be to integrate new and innovative
sensors, through nutriments, contaminants or alkalinity. To drive the point home, the
example of FONCE was introduced to the participants. It is an observatory network
dedicated to monitor the main river plumes and to address questions being asked in the
research on the sensitivity of coastal ecosystems.

To conclude, it is explained that technology developments are specifically needed, in the
domain of biochemistry in order to face important issues such as global changes,
acidification, eutrophication and harmful algal blooms in coastal areas.

Synthesis with regards to the workshop objectives :

Existing French systems dedicated to coastal in situ observation are mainly those being
integrated in JERICO like buoys, gliders, ferryboxes, vessels of opportunity (such as fishing
boats), plus HF radars. For the future, the strategy should work on 4 main axes, helping to
save money.
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1- The objective to take more benefit of vectors of opportunity: sailing boats, cargo,
fishing vessels etc. by deploying already developed systems: the OceanoScientific,
the RECOPESCA probes.

2- Development of innovative sensors able to be integrated onboard small systems
dedicated to nutrients, contaminants, alkalinity, and phytoplankton measurements.
This implies to push the technologies with SMEs via the JERICO FCT and the label

3- Development of a French observatory Network (initially named FONCE) dedicated
to the observation and monitoring of main river plumes in France. This network
intends to put efforts on specific parameters automated measurements: such as
turbidity, pCO2, plankton and particles counting, helping for the development of
innovative technologies dedicated to monitor effects of global changes, acidification,
eutrophication and harmful algal blooms in coastal areas.

4- Extension of the use of observing systems, through HF Radar

Slides are presented below.

HOW TO OPTIMIZE THE OBSERVATION
Lododdalal | Tormmmmm

* TO EXTEND THE USE OF OBSERVING SYSTEMS
P ]
JERICO
: -ﬁ‘J"‘ ;|||I|| || HF RADAR
E‘* COASTAL SUBSEA OBSERVATORIES
] I [N | I 1a I i JOINT ELUROPEAN RESEARCH INFRAS TRUCTURE NETWOHRK FOR COASTAL DBSERVATORI
TERICO Workshop V%i;gg‘;gﬁr;": OPPORTUNITY
Strategy for the future
£ FISHING VESSEL
PE fre SAILING BOATS
st m’f: EXISTING MARITIME TRAFFIC BUOYS, WIND FARMS
£icogriemer: OTHERS, .... SEA LIONS, DIVERS ?
wwrw jerfcodpTen Jorivo GA & BPW | Herakfion | Crete - Graece ™
RECOPESCA Mremer

A participative approach to collect data
on fishing activities and environmental parameters

Il! 1III|III|I|I
Integrated nul nary system

2l fit out with sensors (data logger) g,

A sample of
Recording data on fishing effort, catches and physical parameters
({temperature and salinity, turbidity coming soon) =2 Concrete
achievement of e d ch

e af

A sample of vessels representative of the +
(métier, fishing areas, length), at a nation

A modular and

ble system adapted to:
active or passve gears

the different types/engths of vessels
Recopesca relies on and feeds existing operational data centers: e
Coriglis

TITLE - JER
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% The CANOE system :
III:III!IIII[!II

TITLE- JERICO -7

HOW TO OPTIMIZE THE OBSERVATION

TO INTEGRATE NEW AND INNOVATIVE SENSORS

NUTRIENTS
CONTAMINANTS (bio-sensors)
ALKALINITY : pH, pCO2, dissolved 02

PHYTOPLANCTONIC CHAIN (see presentation Lars Steeman WP10)

- TECHNOLOGY PUSH, SMEs, to promote an Euro-ACT (FCT, labels)

www jerico-fp7.eu TITLE - JERICO - 8

FONCE : scientific objectives
III:III!IIIII!I'
An observatory network of the main river plumes to respond to research questions

on the sensifivity of coastal ecosystems to global change and anthropogenic
pressures for the following aspects:

1) In coastal ocean, 80% of the nutrient and contaminant contributions are coming
from the nver plumes

2) changes in coastal circulation and density structure (T & S) related to the system
changes (biological content, climate changes);

2) changes in trophic conditions Em:.tnenr avatlability related to the biological

Illllilllli

& Moored stations

demand) and in primary p ivity and the evolution of trophic structure; . Gliders
3) changes in the size structure of the planitonic community which partly depends HF Radars

on the hutrients RECOPESCA
4) changes in the nature and flow of contaminants; Femybox
5) exchanges in greenhouse gas emissions (GHG). . . " Existing tidsl ganges, waversder buoys,

(S el v e T and meteorological buoys are not representid.
TITLE - JERICO .9 TILE. SERICT .10
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FONCE
— . L Ny E, b
l LRNRE Fom:uﬂﬁw_hmFmﬁbuw
-
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Task 2.1 NUTRIMENTS

CHEMINI {Nitrate & Silicate) combined with

ANESIS (Sihcate and phosphate - thd)
Task 2.2 Flankton and particles counting and characterisation:

Fluorescence - Cytometrie - Laser optical plankton counter — Underwater Vision Profiler

AUTONOMOUS MODULATED FLUOROMETER

Estimation du phytoplancton et de la production primaire
CYTOMETRIE (LOG +COM + LOV)

de la b phytoplanctonigue ¢ de sa
IMAGERIE (LOV')
Détection de particules > 50 pomt et zooplancton
Laser aptical plankton counters (COM)

Détection de particules de 100 wm a 2.5 em

TITLE - JER - TITLE - SERICO-12

FONCE WP2

l!l llllllllllll I
Task 2.3 : TURBIDITY
Evaluation de la combinaison optimale de 2 instruments

Optical backscattering devices (turbidity meters, multi-spectral ECOBB3)

Suorometers (chla and CDOM)

In situ grain size analysers (LISST ST, LISST 100X and LISST HOLO)

Acoustic profilers ADP 600k Hz and 1200kHz

Acoustic Backscatter Systems: Aguascat (0.5, 1, 2, 4 Mhz)

Acoustic Doppler Velocimeter ADV 6Mhz

Near beod 432 Uarame e by costedl
Task 2.4 : pCO2 en zone cétiére :-:::mmmm .

Développement de capteurs CARIOCA pour le cotier avec participation de NKE oarmamiely MY 5 1At g e

TITLE . JERICO - 13

INNOVATION FOR IN-SITU OBSERVATIONS
Ill IIIIIIIIIIII
 COASTAL MODELING, COUPLED WITH BIOLOGICAL
SEDIMENT TRANSPORTATION MODELS NEEDS MORE
AND MORE BIO GEOCHEMICAL DATA TO FORECAST

GLOBAL CHANGE EFFECTS ON THE COASTAL AREA

ACIDIFICATION

EUTROPHICATION

HARMFUL ALGAL BLOOMS

TITLE - JERICO - 15
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3.1.4 Strategy in Greece (George Petihakis, HCMR)

This presentation made by George Petihakis dealt with Greek monitoring and forecasting
capacity.

George Petihakis introduced the POSEIDON monitoring and research infrastructure, which
is an operational monitoring, forecasting and information system of marine environmental
conditions in the Eastern Mediterranean area.

The infrastructure is operated by HCMR since 2000 and is supported by Greek National
Marine Service and the Greek Navy. Its main goals are to support maritime transport,
research oriented applications, to protect the environment and to manage coastal zones. It
integrates several platforms such as profilers, buoys, moorings, gliders and seabed frames,
plus calibration facilities, modelling and forecasting systems and it manages the
communication to the public.

Synthesis with regards to the workshop objectives:

The Greek infrastructure, Poseidon, has been set up with a multi-platform, multi-scale and
multi-purpose approach for ocean observatories in Greece. This integration is necessary due
to specificities of marine environment in Greece, but it is also driven by user needs. The
Poseidon buoy is part of a bigger network including ferryboxes, ARGO floats, HF radars,
calibration facilities, modelling platforms. The information to the public is insured via on
line web interface.

The development strategy is the following:
- Embed into appropriate frameworks (EuroGOOS, GEO, etc.)
- Balance between the operational and research sides of the infrastructure
- Integrate national investments with European initiative
- Complementarity between national and EU projects

Slides are presented below.
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hcmr hcmr Background: development of monitoring / forecasting
o capacity in Greece
11 Loalualoeles Ukt BEA Lbad Lh Ll
/ﬁ\ + Based on the POSEIDON monitoring & research infrastructure

e J E R lc o . POSEIDON: An operational menitoring, forecasting and

A | i T~ information system for marine environmental conditions in the Eastern
o~ -'

Mediterranean
= . Targeted to end-user needs (incl. public): maritime transport, fisheries,

] l i I i I 1l JOINT EUROPEAN RESEARCH INFRASTRUCTURE NETWORK FOR COASTAL OBSERVATORIES tourism, environment protection, research

Developed through infrastructure funding (14.1 M€ in 1997-2000, 9.

?ﬁt ure COASTAL opsewatory ME in 2?]05201 ng. 1.2 M€ in 2010-201 2)g ‘ i
% HEME perspective + Operated by HCMR since 2000- Supported by Greek NMS & Navy

+ Continuously upgraded through collaborative research projects
< Integrated with / contributing to major European projects and initiatives

The POSEIDON group

I [}

1 1

liotis | HCMR | Iperivi
TITLE - JE

wiwwferico-dp Ten TITLE - A
e —
hcmr The vision / motivation hecmr Development Strategy
IIJ a![lllllllll Ili II!IIIII!III
“An integrated system able to support science, safety, environment and + Embed into appropriate policy frameworks: I0C/GOOS, Res
maritime economy in Greece” e.g. EuroGOOS, MedGOOS, GEO (€ N
_ ) ) / Balance between the operational and research character of (5 (1) @) @
+ Research oriented applications (climatic variability, ecosystem functioning) the infrastruciure
¥ Support of maritime transport (forecasts, SAR) < Integrate national investments with European initiatives:
< Environment protection (ecosys health, oil pollution) GMES, EMODnet, ESFRI l L i
< Support of tourism industry (water quality, yachting, ..) + Complementarity between national and EU projects:
< Fisheries and aquaculture management MFSTEP, ECOOP, MERSEA, MARCOAST, MYOCEAN,
+ Coastal zone management (erosion, etc) & Water framework directive JERICO, EuroARGO, ...
< Integrate coastal - shelf - deep systems & scales: necessary
due to specificities of Greek Seas
TITLE - Ji -3 TITLE . JE -4
hcmr Forecasting System hemr  The strategy: multi-platform & multi-purpose

System Overview

VOS systems (XBT- FemryBox) systems

[repreprapreping Research““
. ) Vessel
{ Floating | EEEESS Operations
‘ Profilers - . B
P Complex 7
| Gliders ‘ Moorings
(autonomous
vehicles)
. Seabed |
i F Platforms ‘
Multi-parametnc systems TITLE - 28 -5
RIS products
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hcmr POSEIDON buoy network

[0

Eleven (11) SeaWatch buoys (mainly
metocean)

Five (5) Wavescan buoys to support deep
sea monitoring including ecosystem
variables

A deep sea (bottom platform) module

A
hcmr  Network maintenance...

e
hcmr

Reference station E1-M3A

5
e
Faismeiel Dot vl o) e b e
Wi pradian e Voung GECE
e Presi, Turtace Vasaia PTD 2308
B Lo peraianr. Tutaes Dreep
Wacateght Furtace Fuge OCEAND A Wawesends
44 Pyranc rarter PF, Surtace Cppiey
{ EL Fadomeier FIR, Surtace Toshy
Y V- Fetaioes by, Surtace. Vs WP A
: e e [Ty Tutace Vourg S50
\ Fadars Surtace fants oo 20T 10w
g S T e Talwe: cer S0Twam
] s ‘ST, 355 s lace, Sulace [1m] Barchia TS
i - Cunreran 350 10 s el 3m Fhriek Aquadopy 400 KM
{ Terpeialuore o, 50, T8 eabird 1Bphus 3
260, 409, 80D, 10.00m Seabind 37-M C-T
Sty 70, 50, 75, 100 Faabind 10phus WP C-T
4 250, 400, 800, 1000 Seabind 3704 C-T
Pressure Hlim Taatard 37- TP
Turbidity 0, 50, 75, 1 Wetabs intusn
- i Casched Drpgen 0, 50, 7%, To0m THERT
[Eh 0, 50, 7%, To0m Wetabs inlust
(0] 0, 50, 18, 0m Dear B1

L~ TITLE 9

HcmReference station: Pylos

e
=

IIJ ||Ill|||]il| =

v In Pilot operation since Nov 08 - -
. 0-1000m Temperature & Salinity — i e
sensors: monitoring variability of deep
water characteristics s
v A seabed platform focused on Tsunami \
detection i
’ based on the DART system of the - '
Pacific
high resolution pressure ik,
measurements (15 sec) 4
onboard analysis for Tsunami
detection
also hosting T, S & Dissolve
Oxygen sensors
v Mooring cable also hosts an
experimental PAL (passive aquatic
listener) sens

e

T
Hemr

The Seabed platform

v Hosting the high-resolution
pressure sensor (43K-101 from
Paroscientific ) sampling every 15
sec

% The pressure samples are
compared to the calculated values
using the DART algorithm
(Gonzalez et al. 1998). In case the
difference exceeds the user
defined threshold the unit's state
changes to tsunami mode.

5 Also hosting a Seabird 16plus
equipped with conductivity
temperature and depth sensors .

% Data transmitted to surface buoy
via hydroacoustic modem every 3-
h in normal mode and 15sec in
“Tsunami mode”

TITLE - JEF 11

h?ﬁ"r The Ferry Box System (old system) 2003-2004

Athens — Crete Ferry Line
v Kriti Il, 192m, 1600
passengers, 1200

vehicles

1 route / d
Temperatul
Salinity
Chierophyi
v Turbidity

T
2

I
b T

TITLE - =12
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hcmr  The Ferry Box System (NEW system) hemr VOS- XBT observations (during 2000)
o ammmmaza e
; {
Athens — Crete Ferry Line
v Olympic Champion High
Speed
1 v 1 route / di
v Temperat
. Salinity
b Chlorop
L2 Turbidity
‘ Do
_— W 4 pH
Longitude, E
o ]
hcmr hcmr  The HF Radar system
RGO Inthue system to observe ocean processes and |” “Illlltilll
20 hRWH‘ERFE akRGO 'o seasons and
. ;,n:m:l: g f@ﬁ:m, gﬁﬁw N ;QTW:::?:; Dardanelles is an important driving rmr
circulation i mechanism for 1!1@ aegean sea
An integra olﬁgr!ﬂr? sggzg: tgnrprl]manxmrﬂy with hydrology and circulation

i satellite observati altin apd ocggn models
.(ag -mmie!f"ﬂk:smﬁ f@fk‘ﬂlﬂe Exact knowledge of Dardanelles outflow is a
Level

) Q key issue for:
< model validation o
B creece BV Ghelk M@ curo-argo v improvement of model forecasts
i infrastuciure deploy 4-5 foatsiyear through:
Bty Y P e m:g,‘:“”:m,f‘““" of model par ns
o - = - bl . fvgwﬂ ﬂfym capacily of the -data assimilation of current data from radar i
" . mecrease i skill of the
. | < POSEIDON mm throwgh
e data assimiligye GO 1/S profiies
e — T . Contribution fo UNFCCC  gmonitoring  of
| . | climate s | —
“aatll | b — A
Trajectory of the first ARGO float yed within the O Uﬂ-me

Lretan Sea i Argo Programe)

Gy > .
hcmr Satellite R/S observations hcmr  The Calibration laboratory

||1JII1|II!IIII
The calibration facilities include:
v specially designed calibration tank

-

- < smaller tanks
- -- ¥ reference/monitoring sensors and
T el il i) SST prodhct CHR) equipment
SLA product (CLS, AVISO)
Oozan color, Weekly product MODIS data (NASA) A
SAR data of of spdl s v temperature
detection - Telespazio (IT) " ; v salinity
v chlorophyll-a
< turbidity
dissolved oxyg

TITLE - JEF
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hcmr  Forecasting Components — Waves hemr HID Forecasting

WAKE SYSTEM BASED ON WAM CYCLE-4

Information to the public
™ http:/fwww. poseldon hcmr. gr

hcmr Ecosystem forecasting hc

Horizental Resolution:1/ 100 ' R i Ol
{~10Km) £ A

Vertical Resolution: 25-sigma levels

Ecosystem model
£R: ta &t @ 1995
hc lnformatlon to the pUb|lC h‘c"ﬁ-n'; Integrated Services: oil spill

Mobile telephony

MMSISMS weather forecast
(WIND)

' s SA
Operational since Operational since
Operational since August 2004 Operational since February 2011
August 2002 February 2003

SMS to 54546 ‘Te eepazio ﬂa‘q‘ End user: MMM
Ttaly b i i Greece

Avaliable through
Android Market snce
April 2011

TITLE . JERICO .23
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hemr

™~ Search & Recovery
\\R_ﬁ_—#’f/

Object drift forecast service
L - \.\\

Initial pata

/tfﬁt backtrad

ents

N:cldent srte- best

ay 2-24h) _—
H(\———”_Luu EF -25

Onine 08 Deift Foreoeting Systerm

e
hemr

POSEIDON participates to the major operational
oceanography initiatives

hemr On-going developments

||1 .'lllllll n
A new 5ea-bed observatory for
coastal and deep environments

v Multi-node autonomous platform
(acoustic link between nodes)
“ Development of the main node

through POS-III. Upgrade of
existing platform to form a node of
the network

< Sensors: Pressure, T, S, DO,
Turbidity, CO2, CH4, pH

v Compatibility of hardware (cpu)
with rest of the systems l

v Modular — expandable system

L
hcmr The Glider component
II! 1!!lllllllll
v Part of a new national infrastructure proposal
v Provision of 2 glider systems
v Participation and expertise development through EGO and GROOM
v Link to JERICO activities

TITLE - JEF o)

JEN ;
hcmr Conclusions

- A multi-platform, multi-scale, multi-purpose approach has been
developed for ©.0. in Greece

- Integration necessary due to specificities of marine
environment in Greece but also driven by user needs

- Effort to combine operational & research infrastructure
(although operational funding is currently at stake in Greece)

4 Similar integrating approach need to be developed at
European scale through improved links/coordination of relevant
initiatives: GMES (MyOcean), ESFRI (EuroARGO, EMSO), IA
(JERICO, GROOM), EMODNET

v Linking to the concept of a European Ocean Observing System
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3.1.5 Strategy for Northern and Artic Seas (Wilhelm
Petersen, COSYNA)

The next presentation was led by Wilhelm Petersen and was focusing on COSYNA (Coastal
Observing System for Northern and Arctic Seas) future strategy.

A key question of his presentation was: *“ How the numerous interactions between physical,
biogeochemical and ecological parameters of coastal seas can be clearly described, and how
they will evolve in the future?”.

COSYNA goals deal with development and test of analysis systems, consisting of
observations and numerical modelling, for the operational synoptic description of the
environmental status of the North Sea and of Artic coastal waters.

It aims to provide knowledge tools that can help authorities and other stakeholders to
manage routine tasks, emergency situations and evaluate trends.

The actual strategy for coastal observing system for Northern and Artic Seas is coordinated
and financed by HZG. External partners from universities and authorities are also
participating to it.

The development strategy aims to study the following areas:

- Long-term changes of physical boundary conditions, e.g., current pattern, waves,
temperatures, salinities and the radiation filed in the water

- Consequences of these changes on the Suspended Particulate Matter (SPM) budget
and the morphodynamics

- Evolution of the bio-geochemical state of the Wadden Sea and the North Sea

- Impact of “Extreme Events” for the seasonal primary production and the bio-
geochemical budgets

- Significance of the exchanges of SPM, nutrients and organic matter between
Wadden Sea and the North Sea

- Defining driving factors for algal blooms; under which conditions HABs are
formed

- Effects of planned offshore wind mills on the physical dynamics, sediment
transport and biological processes.

The types of observations made by these coastal observing systems consist of:
1. Point Measurements:
Buoys & Fixed Stations (offshore & onshore)
2. Surface Transects:
FerryBoxes
3. 3D Transects:
SCANFISH
Gliders
4. Fields:
Optical Remote Sensing (satellite)
Radar (HF & X-Band)

A set of different observing stations and methods was successfully tested and implemented
in a pre-operational mode to describe the environmental status of coastal waters. The
combination of the observations with models (including data assimilation) is important to
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fill the gaps in observations and to improve the estimates of the models “Operational
products” with forecast possibilities that provide tools for coastal managers, authorities and
companies to manage routine tasks, emergency situations and evaluate trends.

For the future, the main concern is the budget to be dedicated to the coastal observing
system. To ensure its sustainability, further funding will be needed. The solution could be
that those systems would be taken over by agencies for operational use.

Synthesis with regards to the workshop objectives:

COSYNA infrastructures deal with development and test of analysis systems, consisting of
multiplatform in situ and remote observations and numerical modelling, for ocean
observatories in Northern and Artic seas. It includes also the delivering of data products by
a data portal, in an operational mode for stakeholders and companies.

The possible strategy to sustain the funding of the systems could be the operational use of
those systems would be taken over by agencies.

Slides are presented below.

Q:le §i1§ Helmbols-Zentrum
COSYNA COSYNA I - iy

COSYNA - Coastal Observing System for i
Northern and Arctic Seas e

Wilhelm Petersen COSYNA

JERICO Future Strategy Workshop
Crete, Oct 2012

1153 Helmholtz-Zentrum
1351 Geesthacht
Centee for Materiah and Coastal Reseanch
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1311 Helmholtz-Zentrum
Geesthacht
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ission Statement
evelopment and test of analysis systems, consisting of
observations and numerical modelling, for the operational
ynoptic description of the environmental status of the North Sea
nd of Arctic coastal waters. COSYNA aims to provide knowledge
ools that can help authorities and other stakeholders to manage
routine tasks. emeraency situations and evaluate trends. -
+ Co-ordinated and financed by HZG

« Participation of external partners from universities and authorities
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COSYNA

Questions to Answer

<What are the long-term changes of physical boundary conditions, &.g., current
paitern, waves. temperatures, saliniies and the radiation filed in the water?

+What are the consequences of these changes on the SFIM budast and the
mormphodynamics?

< How will the blo-g: mical state of the Wadden Sea and the North Sea change?
=What is the Events” for the seasonal primary production and the
bio-geochemical budgets?

=»How large is the exchange SPM matter between Wadden Sea and
~3What are the d ms; under which conditions HABS are formed?
<Which are the affact 5 on the physical dynamics, sediment

transport and biological processes?

Helmholtz-Zentrum
1111 Geesthacht
temirars i Manrral s Nistedorchung
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COSYNA

Type of Observations

1. Point Measurements:
Buoys & Fixed Stations (offshore & onshore)

2. Surface Transects:
FerryBoxes

3. 3D Transects:
SCANFISH
Gliders

4. Fields:
Optical Remote Sensing (satellite)
Radar (HF & X-Band)

Wadisen Sun Poln

JERICO -WP11- Strategic WS Report - December 2013

.35




ERr
W l!ﬁ
]| madten sen roie

JERICO -WP11- Strategic WS Report - December 2013




"
I I LB ] I [ L | l
111! Helmholtz-Zentrum . . 1151 Helmboltz Zentrum
Measured Parameters HE} Geesthacht FerryBox on Ships of Opportunity ! ceeiud
FLATFORM PARAMETER

FerryBox

p-band Radar

HF -radar WERA

MERIS/
ENVISAT

Clider

1121 Helmholtz-Zentrum Data Availability:
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FerryBox Lines Currently Operated by HZG Transects July 2010 to June 2011
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SCANFISH Transect March 2009 fif} omporanm

Ireraes far U e Eirslor b
Scanfish Transect 12-Mar-2009, 08:50 - 09:50; Waler Temperature

JERICO -WP11- Strategic WS Report - December 2013
.37




)

o

[ LI | L ] [ I | [ |
il i 1 1

Comparison May with July

Fluorescence Oxygen()

Temperature

- \_'J_\__’ - Q(’I ‘_.." ‘..,' —
- B " | Special Challenges in the

German Bight
»  Shrong currents
+  High ship intensity
{+  Commercial fishing

i i2feb Dafen lifen 18Fee d0Fen 22 Feb
000 0000 OX0D OG0 0000 ONOO G000

Lab unltg"C 2y

&)

cosyna Clider program 2012 (ongoing till November)

Glider: Temperature and Suspended Matter

x amadeus
— Feb 2012 i
— Feb 2012 % Temperature
—  Apr2012 =
Jun 2012
-  Aug 2012
545N :°
SN L] ;
5 < Suspended matfer
T ]
_% 15
g
ERTS
i 5‘% E 65 e 15°E B'E A%t 2E g e
% A summer storm
1 interupts the stratification
LF-Y % Time
Data System COSYNA Data Portal

Offshore CoasiLet I semco & -
Stations bl L= @

n'_l)) Time Series Data
- sois Dk Europeen Frepects Maps for chioraphyll-a [mgim™3]
-'_l)) Internet S A —
COSYNA Webportal
D)
Q)
Remote
Sensing

Web Portal for COSYNA Data

0
®

- 4
Data free available
www.coastiab.org

Manual Quality Assurance

JERICO -WP11- Strategic WS Report - December 2013
. 38




H Helmholtz-Zentrum
Integrated approach: COSYNA products th15 Cansihiacht COSYNA Products i
" prodctmt | [ ] | Pre-operalional observalions
[T "ma® | € HFRadar
= ﬁm&. - - FermyBox
'“‘"’ g & Wave rider buoys
! 4 Glider/Scanfish
s s ) 8| 4 SPMC rom satelte
@T@ L
COSYNA ThesmmT = “

Current fields in the German Bight S e i Comparison of model and measurements
: == Current Speed [m's] Sep 11, 2011 19:00 UTC

CORTNA ROWMS Server » 18 Ratar Comramt » velncity COSTNA ROWES Server » Getm 2 reanalysed = SUrTaCe Sea water velnoty
Thme: 2001 09- 27T HOHCIE0000 Time: J0LL- 89 2TTIOME0M0007

[T S
I
B A

T

4419499 1

AAA3 29 44D 4y
AAA 32 45 Huh -
[ Ay, ]
‘)-*-')-'?-b‘l‘\;\'

=3 rect anabysie
535 b e froe run B

HF radar measurements 20 assimilated data rean mda m
8 85 9

(COSYNA Product #1, operational)) ' L
65 7 75

Product Il (under development):

Assimilation of FerryBox SST and SSS data

_.r--‘""","

L
Sea Surface Temperaturs = Modules operated by COSYNA partners
54| * WARNET (Deutsche Buchi) oA
* Heorest Farrybon
—— FREE (RMSE: 0.62)
20— DA (RUSE: 0.56)
16
12 @
3
' £
o
|

B ey g]
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT OV DEC
2007 Time

Pole Spiekeroog
' (Uni Oldenburg)

R

AEJl + WARNET (Daviache Bucht) il

TR >

34 s T T T T T

32 7E 758 8E 85 9E SR = Zooplankton (AW1)
Y Longitude W

T T e ) g L

-1 -7 0% 025 0 025 05 15 1 iy '¢
Skill of SST analysis < ZAne

ediment/Water Interactions
s = {reference: OSTIA satellite) =
AN FER MAR APR MAY JUN JUL AUG SEP OCT NOV DEC MARUM & AWI

JERICO -WP11- Strategic WS Report - December 2013
-39




1111 Helmholtz-Zentrum NusObs Nutrient & Suspension Observatory
P53 Geesthacht investigating biogeochemical fluxes
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Conclusions i1 Geesthacht

Tevtren Fr Materal-und Kistestorschang

+ A set of different observing stations and methods was successfully tested and

implemented in a pre-operational mode to describe the environmental status
of coastal waters

+ The combination of the observations with models (including data assimilation)

is important to fill the gaps in observations and to improve the estimates of the
models

+ ,Operational products” with forecast possibilities provide tools for coastal

managers, authorities and companies to manage routine tasks, emergency
situations and evaluate trends.

+ Sustainability:

1% funding period until 2013 and will continued (reduced budget) until 2015

« further funding, taking-over by agencies for operational use? ..

@E.]
A|A
2

COSYNA

s4i8 Helmholtz-Zentrum
1530 Geesthacht
e it Wt e Litembonbr

Www.cosyna.de

3.1.6 Spanish strategy for operational oceanography in the
Bay of Biscay (Julien Mader, AZTI)

Julien Mader (AZTI) discussed the role of users in the coastal operational oceanography.
The main scientific issues of the Core Service to be addressed in an operational mode can be

summed up as follow:

- Contingency plans, sustainable management of human impacts: harbours, oil
industry, aquaculture, desalination plants, waste water, dredging,

- Safety in coastal area, search and rescue,

- Morphodynamics,

- Fisheries Management,

- Marine spatial mapping,

- Marine energy,

- Assessment of environmental status,
- Others.

The main objective is to organize the validation of Core Service (and for coastal models
running on overlapped areas) in a way coordinated between the ROOSs by taking in account
the users perspectives. This process is based on strong and sustainable observing systems
and on a coordinated approach of validation process along the coastal area.
It implies the need:
- to coordinate activities of intermediate users in the ROOS for downstream
services and to get the feedback to the “Core Service”,
- to develop and optimise coastal observing systems in a coordinated way and to
include trans-national HF radars networking,
- to capitalise on trans-national coastal operational oceanography systems,
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For the next years, the strategy is:

- To sustain the present network with national, regional and European funding;
- To improve visibility and feedback of the use of the data;
- To use data more extensively and to help for a wider exploitation of the data in

the framework of the WFD and of the MSFD.

To conclude, a parallel between JERICO’ challenges and strategy was drawn, to address the
challenge of observing the complexity and high variability of coastal areas at Pan-European
level, by implementing new active requirements arising from WFD and MSFD and by
reinforcing the role of the Intermediate users in coastal observatories.

Synthesis with regards to the workshop objectives:

The Spanish strategy for the Bay of Biscay is lead by AZTI. The main objective is to organize
the validation of Core Service (and for coastal models running) in @ way coordinated
between the ROOS by taking in account the intermediate users perspectives. This implies
the need to both coordinate the organisation of downstream services between ROOS and to

get the feedbacks to the core services.

The strategy is also based on the development and optimisation of the coastal observing
system by including trans-national systems such as HF radar network.

Slides are presented below.
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GLIDERS
Mo own investments in materials (related to the size of the technical team in AZTI and
to other recent acquisitions: Fixed platforms, HF Radars)
- NEED OF SPECIALIZATION IN EUROPE AT LEAST ON THE FIRST STEPS OF
DEVELOPMENTS & APPLICATIONS (between Institutes, Projects, Countries. )

AZTI promotes European (JERICO) and National (Spanish Singular Proj
collaborative strategies

EFFORT ON OBSERVING SYSTEMS
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+ It could have some opportunities
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3.1.7 Spanish strategy for innovation in the Mediterranean
Sea (Joaquin Tintore, CSIC)

Given the ocean complexity, the continuous need for improvement in instrumental
capacities is underlined. It is explained improvements have to be made in tool capabilities,
in order to increase understanding and to allow major practical benefits.
The key to successful radical innovation in oceanographic instrumentation are given as
follow:

- Building a visionary leadership

- Developing a close coupling between science and engineering

- Creating a coherent investment strategy based on distributed and coordinated

resources

Regarding the real challenge for the next decade, the main goal is to use and integrate these
new technologies to monitor the variability at small scales and to establish the decadal
variability.
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Synthesis with regards to the workshop objectives:

Ocean observing systems are dedicated to respond to 3 main drivers: science, technology,
society needs. They are working after continuous improvements in instrumental capacities,
which are based on a strong innovation process. This is underlining the key role of
innovation in coastal monitoring and research; innovation that has to answer to the need to
develop integrated systems working in an operational mode to:

- Monitor the variability at small scales, e.g. mesoscale/week, to

- Resolve the sub-basin/seasonal and inter-annual variability and by this

- Establish the decadal variability, understand the associated biases and correct them.

Slides are presented below.

OUTLINE

1. The 2012 Oceans’ Challenges for Science, Technology and Society

2. Ocean Information for Society,... what we learned in the Mediterranean

3. SOCIB, a new multi-platform approach

1. SOCIB and the new role of Marine Research Infrastructures to respond
to Science, Technology and Society needs

SOCIB
Gow -
- @ de I;r:.;les Balears "‘ ianell

Innovation in oceanographic instrumentation

Oceanographic
3 elements: Instrumentation

- Oceans complexity imply and
drive a need for improvement
of instrumental capacities i OO il e

complexity and incubation -

~The innovation process, --—
time -

- The key to success

(Curtin and Belcher, ==wi=a—. &

TOS, 2008) —wimman SRIEIT LT

- ® dolestusBaloars (RS

Oceans complexity, needs for improvement of
instrumental capacities

Rationale:

The Oceans; a complex system, changing, under-sampled: tools to study
them include

- Instruments to measure properties
- Models for continuous estimates of states and evolution

Improvements in tools capabilities

W
Increase understanding wss)» Major practical benefits

- @ g:l‘:’:l‘lu Balears ": = =

The innovation process (for advancing
oceanographic instrumentation)

Complexity of innovation process: needs to be known, to
avoid unrealistic expectations and/or discontinuous
support.

Incubation time: 15-30 years (computer mousse, 30
years). Gliders 10 years. ;7

Innovation can be incremental or radical, stimulated or
suppressed.

- ® el tlasBaloars MRS
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The innovation process (for advancing
instrumentation)

(Curtin and Belcher,
TOS, 2008)

SOCIB

The innovation process (for advancing
instrumentation)

Why is it important? : we need synoptic coverage
And... “Every time a new instrument has arrived,
new key findings”...

Examples of innovations:
*Ships = Public - Private transfer
«Satellites Ocean Weather.
CTD = Micro-structure,
*Buoys- ARGO profilers —

*Currentmeters (rotor to ADCP)  Spectrum...
«Gliders .. Submesoscale - ...
50CIB
@ wddslislhluu ==

The innovation process (disruptive, gliders)

Incubation time for gliders; -

Why?:

... "A coherent set of scientists, engineers, and investors
that envisioned the scientific goal, understood the
technology potential and sustained the funding” (Curtin
and Belcher, TOS; 2008).

SOCIB
_ i ®  Wum
de les llles Balears

= =

The key to success for radical innovation in
oceanographic instrumentation

1. Visionary leadership
2. Close coupling between science and engineering

3. A coherent investment strategy based on distributed, coordinated
resources

4. Effective processes for communication, feedback, and
contingency planning.

5. Incentive to assume responsibility for risky instrumentation
development projects without undue career jeopardy.

In summary: work in collaborative, multidisciplinary teams, be
tenacious and focused on long term objectives while producing
short-term success, and find creative champions among funding
agencies and investor organizations.

s0CIB

©] @MMM ==

Thé Toleé of new marine research infrastructures
(MRI/ICTS/Ocean Observatories....)

- Need to.... RESPOND TO THE 3 KEY DRIVERS
=Science Priorities — (ok!)

«Strategic Society Needs (more listening!, policy makers&managers
endorsement), MSFD (GES); Energy, Tourism, etc.

*New Technology Developments (companies, social society endorsement)

Coastal Observatories are particularly well placed

AND -> Need to define a JOINT STRATEGY (international
level, more than coordination, Partnership...between Observing
and Forecasting Systems !l

sSOCiB

@ Govern
de les llles Balears.

SUMMARY... Coastal observatories and the future...

1. Respond to 3 drivers: science, technology, society
needs

2. Use and integrate new technologies to:

- Monitor the variability at small scales, e.g. mesoscale/week, to
= Re;olvr?_ the sub-basin/seasonal and inter-annual variability an
y this

- Establish the decadal variability, understand the associate
biases and correct them ...

3. Select key control sections for routine monitoring
“choke or control points’ to characterise coastal oceai
variability

sOCIB

- @ de les llles Balears = =
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3.1.8 Irish strategy (Glenn Nolan, M)

The presentation focused on the future operational oceanographic system for Irish waters
which will aim to respond to the user needs of the Irish marine sectors.

The in-situ system in Ireland is multiplatform and it comprises:

Ferry Box (1)

Gliders (1)

Fixed buoys (deep water) (1)
Fixed buoys (shallow water) (8)
Seabed observatories (1)

Sea level monitoring stations (20)

Radars HF (1)

It is dedicated to face several kinds of needs such as fishing and environmental monitoring,
criminal investigations. The key elements of the future system are:

ARGO

Fishing vessel capability (RECOPESCA)

Cabled and high speed wireless applications (CELTNET)
Biogeochemical observatories

Enhanced satellite capabilities (HF radars)

It is concluded that the future system will have to be sensitive and adaptive to user needs.
Biogeochemical measurements will form a major component of the system. major use of
platforms should be increased.

Synthesis with regards to the workshop objectives:

The Irish system is multiplatform, involving fixed buoys, gliders and profiling floats,
vessels of opportunity (VOS), seabed observatories, HF radars etc. The stregy for the future
is based on the development of key elements of the systems such as ARGO float, VOS,
observatories, radars, and of biochemical monitoring.

Slides are presented below.
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comprises.the.in-situ system?
re Drivers
Key elements of future system
" ARGO
Fishing vessel capability

Cabled and high speed wireless applications
Glenn Nolan,

Kieran Lyons, - S Biogeochemical observatories
Guy Westbrook, = = = ; . sags
Tomasz Dabrowski, = s Enhanced satellite capabilities

. A Key conclusions
3/26/13 JERICO GA, Heraklion 3(26/13

Alan Berry,

AXBT

Gliders

Drifting buoys

Fixed buoys (deep water)
Fixed buoys (shallow water)
Seabed observatories

Sea level  monitering
stations

Bathymetry (MNT)
Wave measurements
Meteorological bucys
Radars HF

Acoustic tomography
TOTAL no. of Platforms

3/26/13
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CeltNet
Cabled
Observatory

3/26/13

Foreshore licence application
Route selection - resurvey
Stakeholder consultation

Issues:

Requirement to resurvey new
route
Environmental report to be re-

edied

Ryan Institute

Environmental, Marine and Energy Research
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Environmental, Marine and Energy Researvd

Future system will have to

be sensitive and adaptive
ogeochemical

measurements will form a

najor component of the

ystem

A Major use of platforms that
use the oceans more
frequently than

oceanographers do
3/26/13
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3.1.9 UK strategy (David Hydes, NERC)

Both the NERC and the UK strategies have been presented.

In the first place, the presentation emphasized the operational networks (SmartBuoy and
Wavenet) and the use of data from existing operational programmes outside of CEFAS. The
will to improve the capability of existing programmes and to look for partnerships and
collaborations is underlined.

The project of creating a single UK marine observatory was introduced in a workshop in
November 2011, involving the main UK marine observatory representatives. After this
workshop, the UK Integrated Marine Observing Network (UK-IMOS) was launched,
serving societal needs by providing reliable marine data and information, for a better
understanding of marine systems, improving safety, enhancing our economy and protecting
the environment.

UK-IMOS learns from other projects and took opportunities from Us-IOOS model, BP and
industry engagement, EMODNET, SEADATANET etc. It federates with partners’
programmes. This process is resulting in several benefits. Indeed, it:
- bridges the gap between UK research, policy and operational organisations
thanks to partnerships,
- provides better access to all marine data,
- improves understanding of the prevailing conditions through marine data access,
- Increases efficiency by streamlining access to information for specific policy,
operations and research users,
- Serves up marine environmental information in a useable form for the public
providing transparency about investment in environmental monitoring and clarity
about the role of humans in achieving a desired environmental status.

Synthesis with regards to the workshop objectives:

UK implemented the Integrated Marine Observing Network (UK-IMON).
With purpose to draw together existing UK marine observatories and observing programmes
in order to create new knowledge and better evidence by making best use of all marine
data. In the coming year in order to implement the UK Integrated Marine Observing
Network, will play attention to:
- Interoperability - organisations, observing system, data and information systems
- Implementation studies
On improving model hindcast/forecast by better access to real time data,
On operational efficiency e.g. data buoys
On likely increase in accuracy of trend assessments
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Slides are presented below.

B

UK MONITORING INITATIVES

Future Strategy Workshop

David MILLS CEFAS David HYDES NOC
pRakerl O Fadreiae

www joricodp o

« UKMMAS-DEFRA
coordinates statutory
monitoring

BUT

= Better coordination of
statutory and non-
statutory observing is
required

Workshop November 2011 — Towards a single UK marine
observatory

NOC, PML, SAMS, Marine Scotland, AFBI, Met Office,
SAHFOS, Cefas, EA, MBA, MEDIN, BODC, NERC, Defra,
MSCC

The UK Integrated Marine Observing Network serves societal

needs by providing reliable marine data and information, fora
better understanding of marine systems, improving safety,
enhancing our economy and protecting the environment.

= Steering group
* Project plan — approved by MSCC

JERICO el

] I ] II | II e i JOINT EURDPEAN RESEARCH INFRASTRUCTURE NETWORK FOR COASTAL DBSERVATORIES

Jorico GA & BPW | Heaklion | Crete - Greece

« UKMMAS-DEFRA

coordinates statutory

monitoring

BUT

= Better coordination of
statutory and non-
statutory observing is
required

THIS NEEDS

« New observational
strategies, tools, &
models but beware data gpss aueys
deluge

* Partnership &
collaboration the way
forward

ElletLine [N

-5"-“‘ -E.
Westem Shelf Monitoring

* Learn from others — US-I0O0S, IMOS

* Identify mechanisms to streamline marine data and
information systems
— Who's doing what
— National data management
— Delivery against core variables
~ Interoperability - organisations, observing system, data and
information systems
= Implementation studies
— On improving model hindcast/forecast by better access to real
time data,
— On operational efficiency e.g. data buoys
— On likely increase in accuracy of trend assessments
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Offers of collaboration from US-IO0OS
— Summit meeting Nov 2012

;i ii L . '::ET*-:M = 1 + BP and industry engagement
Y= ] e [ A i + Marine Knowledge 2020 — EMODNET, EMOS
! feneentintt] B R A [ =5 (European Marine Observing System)
 |opticat roperties (1) 2| C [ '+ ODIP — Ocean Data Interoperability Platform
e 2 E | || (EucsA)
T Z L + UK Conference on operational oceanography Jan
v 7 2013 L

|

Western Channel Western Shelf Observatory

Observatory
« Continuous Plankton « European Marine Ecosystem
Recorder survey Observatory
e Defra SmartBuoy « NOC Liverpool Bay
programme sustained observations
« DARD environmental + EA marine monitoring
monitoring programme and programme 2006 - 2011
buoy network
¢ Marine Scotland + International Bottom Trawl 2
i environmental monitoring Survey (IBTS) /
e Ellet Line « Met Buoy programme : — Blpe——
« Tiree passage buoy + Drake passage time series ; onal Oceanographic Data Centres (NODC’s), nati
. :::'D;lill;:ne .?byssal Plain « Atlantic Meridian Transect * oceanographic focal points, and ocean satellite data centres, in Europe
ooring

Sensors & Data Data Shared Information Systems Sensors & Data Data
Platforms Comms. Management Platforms Comms. Management
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EMECO
Datatools

Assessment map

North Sea (OSPAR)
UK Maritime Area (CP2)
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e Time series
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+ Bridging the gap between UK research, policy and operational
organisations by building effective partnerships

+ Providing better access to all marine data in order to meet
future evidence requirements for policy

+ Ensuring that all marine data is available for improving
understanding of the prevailing conditions in our seas that
sets a context for work carried out to meet policy objectives

+ Increasing efficiency by streamlining access to information for
specific policy, operations and research users

+ Serving up marine environmental information in a useable
form for the public providing transparency about investmentin
environmental monitoring and clarity about the role of humans in r,.
achieving a desired environmental status "
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3.2 Session 2: discussion on future strategy

3.2.1 Part 1. What future strategy for coastal observatories in
Europe?

Technologies now exist (or are on-going) which allow relevant measurements to be
undertaken in autonomous ways from a range of observing platforms. However, integration
and coordination of such observations in an optimal way have not yet been realized.
JERICO is working to fill this gap, but this work cannot be limited to the project lifetime
duration. That’s why through this workshop, a common reflection on a European strategy
for coastal observatories is launched. Previous presentations dealt with national and regional
strategies, with key information on the following issues:

» Infrastructures

» Fields of research

* Marine data strategy

* Needs for the future (development & innovation, funding)

In this session 2, these key-issues are discussed and summarized hereafter.

Infrastructures (ferrybox, fixed platform, glider and others):

Attendees agreed that the first step towards the future of coastal observatories is to widen
the integration of observations by including coastal radars, novel infrastructures such as
cabled sea-floor observatories, new ships of opportunity based instrumentation and novel
“sensor carriers”.

This implies that the JERICO community will extend and consequently needs to be strongly
organized to further develop Best practices, exchange of know-how and capacity buildings.
Some European frameworks as COST, LIFE+, are performing tools to help these
communities to grow and to be more visible.

The second step is to deploy novel sensors (e.g. biosensors, contaminant sensors, acoustic
and imaging sensors for biodiversity), that should be available as Horizon 2020 begins, onto
existing and new platforms in order to meet user needs.

Fields of research:

Coastal oceanography is a wide scientific research area, where several topic processes are
meeting in the fields of Coastal Sea dynamics and ecosystem impacts: modelling and marine
forecasting, operational oceanography, climatology, eutrophication, ocean acidification,
primary productivity and plankton dynamics, contaminant dispersion, activities in estuaries
and ocean waters as quantified fluxes between rivers and ocean.

However, most of the time artificial scientific boundaries are delimiting topical researches
of coastal oceanography between the open ocean and the estuarine processes. Now it is
essential to break down the ocean and river science artificial boundaries to step beyond and
get a complete understanding of ocean processes. Consequently, to support this idea, we
need to have a strong link with the research community involved the hydrodynamics and
hydrology of the river plumes and catchment basins.
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Marine data strategy: including physical, chemical and biological data up to the upper
level of the trophic chain:
The data acquisition and measurements have to provide quality controlled and validated
data.
The data management, including storage and quality checking, with the objective of better
interoperability, has to be integrated in the future data management systems, under the
umbrella of GMES and EMODNET.
The open access to infrastructures for research teams and European industries is one of the
most important ways to exchange and to harmonise coastal observatories in Europe.

Needs for the future:

It is agreed that to answer the 3 previous key-issues, the consortium should focus on three
hereafter strategic networking activities.

1. The “Trans-network nodes” concept, e.g. (1) performing extra-ordinary calibrations
by regular inter-comparison exercises (2) agreeing and implementing best practices
within the consortium in order to enable delivery of collected high quality data.

2. Strengthening the connection with the industrial users and stakeholders through the
Forum for Coastal Technology (as we have developed in JERICO) and making more
effective this cooperation (e.g. focusing on innovative sensors to improve time and
spatial resolutions) by clearly defining the needs of the observing community so that
appropriate instruments can be developed that meet those needs (such as accuracy
and reliability).

3. Joint Research Activities. The JRA is often the best solution to go a step further
together for the benefit of all the community but also for the society. Shared efforts
on new technologies can avoid duplication and cut marine observatories sustained
costs.

3.2.2 Part 2: How can we have an efficient lobbying?

The question remains open. the consortium has to be very active in the future framework
programme H2020, within the JPI Ocean activities but must also foster links with the
international community (US, Canada, Australia...).

Lobbying can be geared to the industry (mainly SMEs) by fostering the exchanges between
research laboratories and industries via an extended Forum for Coastal Technology.

The consortium is now ready, in Europe, to create a EURO-ACT following the model
of the US Alliance for Coastal Technology). This will contribute to create a market for
European oceanographic instruments and techniques.
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4. Conclusions of the
JERICO strategy workshop

4.1.Conclusions on session 1

According to the presented information on the national and regional strategies the JERICO
consortium can now extract important information with regards to issues specific to build a
strategy for the future:

- the scientific strategy,

- the infrastructure integration in a national or regional observation system;

- the strategy for innovation and to better link with the private sector,

- the strategy to flow the data in an integrated data management system and to
communicate with scientists, stakeholders and general public.

This information is a key to set up a harmonized and integrated system at European scale.
Nevertheless as a first workshop on the topic, the given information is not homogenized
enough to build a roadmap for the future. Indeed in the following table, the presented
national and regional strategies are summarized along with a synthesis stating if the given
information is answering the here above issues.

This synthesis table will help to drive the next meeting, by focusing the agenda on missing
information. The most missing information is highlighting the weaker points: links with
private sectors and the need of innovation strategy. This is putting forward the importance
of JERICO WP10 and of the JERICO FCT.
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Represented Summary of the presented national strategies Specific issues
countries
US: The US strategy is twofold with I00S and OOI, the first one is funded | - Good integration of coastal and ocean
OO0l +100S by NOAA and the second one by NSF. Both are working to build an | observation systems
integrated data management system from the open ocean to coastal and
Great lakes areas - Links with private sector insured
Whereas OOI deals more with open ocean, 100S is integrating regional | - Data distribution and Outreach are
components and involves technology experts via the ACT. running
26 core variables are monitored.
- Missing information on strategy for
The information to the public is insured via an on line web interface | innovation
dedicated to education and outreach.
France Existing French systems dedicated to coastal in situ observation are | - Not enough information on scientific

mainly those being integrated in JERICO like buoys, gliders,
ferryboxes, vessels of opportunity (such as fishing boats), plus HF
radars. For the future, the strategy should work on 4 main axes, helping
to save money.

1-The objective to take more benefit of vectors of opportunity: sailing
boats, cargo, fishing vessels etc. by deploying already developed
systems: the OceanoScientific, the RECOPESCA probes.

2- Development of innovative sensors able to be integrated onboard
small systems dedicated to nutrients, contaminants, alkalinity, and
phytoplankton measurements. This implies to push the technologies
with SMEs via the JERICO FCT and the label

integration (scales and processes)

- Need to extend the observation
infrastructure by including more kinds
of systems

-Innovation and link with private sector
to strengthen

-- Strategy for innovation put on
biochemical sensors

- Data distribution is running through
national system but not shown.
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3- Development of a French observatory Network (initially named
FONCE) dedicated to the observation and monitoring of main river
plumes in France. This network intends to put efforts on specific
parameters automated measurements: such as turbidity, pCO2, plankton
and particles counting, helping for the development of innovative
technologies dedicated to monitor effects of global changes,
acidification, eutrophication and harmful algal blooms in coastal areas.

4- Extension of the use of observing systems, through HF Radar

-Outreach to improve.

Greece The Greek infrastructure, Poseidon, has been set up with a multi- | - Integration of several scientific
platform, multi-scale and multi-purpose approach for ocean | objectives from the coast to open sea
observatories in Greece. This integration is necessary due to | and societal needs
specificities of marine environment in Greece, but it is also driven by | -important integration between several
user needs. The Poseidon buoy is part of a bigger network including | kinds of systems
ferryboxes, ARGO floats, HF radars, calibration facilities, modelling
platforms. The information to the public is insured via on line web | - Missing information on links with
interface. private sector
The development strategy is the following: - Missing information on strategy for

- Embed into appropriate frameworks (EuroGOQOS, GEO, etc.) innovation
- Balance between the operational and research sides of the
infrastructure - Data distribution and outreach are
- Integrate national investments with European initiative running
- Complementarity between national and EU projects
Germany COSYNA infrastructures deal with development and test of analysis | - Integration of several scientific
(northern  and ||systems, consisting of multiplatform in situ and remote observations | objectives from large to small scales

arctic seas)

and numerical modelling, for ocean observatories in Northern and Artic
seas. It includes also the delivering of data products by a data portal, in

- Important integration between several
kinds of systems
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an  operational mode for stakeholders and  companies.
The possible strategy to sustain the funding of the systems could be the
operational use of those systems would be taken over by agencies.

- Missing information on links with
private sector

- With regards to innovation bio sensors
are developed but no information on

links with private sector

Spain
Biscay)

(Bay of

The Spanish strategy for the Bay of Biscay is led by AZTI. The main
objective is to organize the validation of Core Service in the buffer area
(and for coastal models running on overlapped areas) in a way
coordinated between the ROOSs by taking in account the intermediate
users perspectives. This implies the need to both coordinate the
organisation of downstream services between ROOSs and to get the
feedbacks to the core services.

The strategy is also based on the development and optimisation of the
coastal observing system by including transnational systems such as HF
radar network and on the will to improve the visibility and feedback on
the data uses.

- Information on community integration
is given but not enough information on
platforms integration (HF radars, gliders
and fixed platforms)

-Missing
innovation

information on strategy for

- An effort is forecasted on data

visibility

- No information on links with private
sectors

Spain
(Mediterranean
sea)

Ocean observing systems are dedicated to respond to 3 main drivers:
science, technology, society needs.
They are working after continuous improvements in instrumental
capacities, which are based on a strong innovation process. This is
underlining the key role of innovation in coastal monitoring and
research; innovation that has to answer to the need to develop
integrated systems working in an operational mode to:

- Monitor the variability at small scales, e.g. mesoscale/week, to

- Resolve the sub-basin/seasonal and inter-annual variability and
by this

- Establish the decadal variability, understand the associated
biases and correct them

- Scientific strategy given: from small to
large scales.

- Strong innovation will,
information on how to.

with given

- Links with private sectors?
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Ireland

The Irish system is multiplatform, involving fixed buoys, gliders and
profiling floats, vessels of opportunity (VOS), seabed observatories, HF
radars etc.

The strategy for the future is based on the development of key elements
of the systems such as ARGO float, VOS, observatories, radars, and of
biochemical monitoring

- Strong integration between many
platforms

- Information missing on scientific
objectives

- Will to answer societal needs

- Information mission on innovation,
links with private sector, and an

integrated data management system

UK

UK implemented the Integrated Marine Observing Network (UK-
IMON).
With purpose to draw together existing UK marine observatories and
observing programmes in order to create new knowledge and better
evidence by making best use of all marine data. In the coming year in
order to implement the UK Integrated Marine Observing Network,
attention will be plaid to:
- Interoperability - organisations,
information systems
- Implementation studies:

-On improving model hindcast/forecast by better access to real
time data,

-On operational efficiency e.g. data buoys

-On likely increase in accuracy of trend assessments

observing system, data and

- No information on the scientific

strategy

- Will to integrate both open sea and
coastal systems

- Will to be compliant with SeaDATAnet
data management systems

- Link with private sector expected

- No information on innovation process
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4.2 Conclusions on session 2

The real challenge in marine coastal research for the next decade is to understand and
forecast the evolution of the coastal ocean, from small to large scales. The observing
infrastructures, from the deep ocean close to the coasts and down to the bottom of the sea,
will be essential for the comprehension and the forecasting of coastal health of the ocean.
As a consequence, most of the national and regional scientific strategies are taking care of
driving researches from small to large scales in an integrated way. Here, integration means
of systems; of research fields and of data management systems.

In order to work at European scale, a coordinated implementation and encompassing
European governance (EOOS) is needed. Indeed, the ocean is a wide but global and
complex system. Therefore a better coordination between all the communities is needed,
from deep-ocean to the coast and from the surface to the deep parts.

A pan European system should also provide a European web capturing national/regional
coastal observation systems. The need for pan European activity includes the need for the
provision of data to support forecast models. Likewise for intercomparable environmental
assessments across Europe there, is a necessity to have common practices, common
calibrations, common processing, quality control and a common expertise for validation.

A real need for future forecast modeling: Today, the forecast models are global and have a
high resolution. These models are now nested with more local models as coastal ones, but
they need more and more in-situ data in renowned format and suitable quality near the coast
for evaluation and assimilation. As more parameters are to be acquired, a shared approach is
expected on the coastal observatories around Europe. Not a single organization has leading
expertise on all parameters. Therefore the opportunity for the expert laboratories to share
their expertise with the whole European community should be offered.

4.3Next steps

This workshop was a first step towards a consistent future European strategy of coastal
observations. In order to gain an overall picture of the national coastal observation strategies
implemented in Europe, examples of national coastal observation strategies have been
presented. All these elements confirmed the need to define a future European strategy of
coastal oceanography. In addition this workshop put forward specific issues to be addressed
to build a strategy for the future:

- the scientific strategy,

- the infrastructure integration in a national or regional observation system,

- the strategy for innovation and to better link with the private sector,

- the strategy to flow the data in an integrated data management system and to
communicate with scientists, stakeholders and general public.

Consequently, after this first workshop a second one will be organised to better focus on
these specific issues, getting the missing information, and to discuss the steps towards a
common roadmap. It should be organised in February 26-27 2013, in Brussels. For this two-
day workshop, the preliminary agenda is :

« Half a day for the 3rd TNA call selection panel meeting,
« one and half day SAC (Scientific Advisory Committee) workshop on the LABEL
and future Strategy for Coastal observatories in Europe.
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