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Why do we need ocean observations?

shipbuilding
446,766 non-living resources
586,988

* 5 million jobs in EU

e Offshore wind now employs about half

living resources

the number as fishing g living re

1,463,155

* Traditional jobs are decreasing

e The ocean is the new economic
frontier

* Grand challenges

e Climate change

* Human impact (loss of diversity, tourism

2,255,323

pollution, limited resources, etc)
* Increased investment risk

* We need effective Management
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Understanding

Knowledge of the system:
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State

Functioning

Underlying Dynamics

Drivers In order to:

Ocean’s role * Manage pressures / impacts

* Apply effective policies
* Raise awareness
* Provide services & products

Questions:

 What to measure?

* Frequency?

e Spatial & Temporal resolution?
 With which platforms?




. L
Observing hemr
What variables to measure:
» Essential Ocean Variables (EOVs)

* Essential Biodiversity Variables (EBV)

Essential Variables e Essential Climate drivers
for Weather o
(EV, WMO/GAW)  Indicators
atmospheric
ECV
Essential . . . .
Elfiiate Vasts Bliss climate Issues (Scientific and societal drivers)
(ECV, GCOS) EOV Essential
oceanic OCEAN Val’iab|es z
ECV (EOV, GOOS) Requirement
' V What to Measure
terrestrial oceanic -
ECV EBV
@ Essential
Biodiversity Variables

terrestrial
EBV

(EBV, GEOBON)

atmospheric

e
S

EBV g-‘
GEOEssential —
Variables -
(GEO EV) a
95}
o]

Data/lnfo. Products
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OceanObs 2009 Venice, Framework of Ocean Observations



Observing - effort
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OceanOPS (https://www.ocean-ops.org/board#)



Observing - what is missing ?
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Observing - EOVs and Readiness Levels

Physics

Sea State

Ocean surface vector stress
Sea Ice

Sea level

SST

Subsurface temperature
Surface currents
Subsurface currents

SSS

Subsurface salinity

CONCEPT PILOT MATURE

Biogeochemistry

Oxygen

Inorganic macro
nutrients

Carbonate system
Transient tracers
Suspended particulates
Nitrous oxide

Carbon isotope (13C)
Dissolved organic carbon
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Biology and Ecosystems

Phytoplankton biomass and
productivity

HAB incidence
Zooplankton diversity

Fish abundance and
distribution

Apex predator abundance
and distribution

Live coral cover

Seagrass cover
Mangrove cover
Macroalgal canopy cover
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Observing — appropriate scales hcmr

100 years a Climate
[
8 Decadal
= Mesoscale qsﬂuatiqns/—y
10 years Fish Regime
Phenomen.la Shi ENSO
1 year
1 month -
% Coastally Trapped Waves
v 1 week I I
E Synoptic Storms, River
Qutflows, & Sediment
Resuspension
1 day I
I Satellites
Drifters/Floats
1 hour 4 AUV's/Gliders
Individual Ships
e HF Radars
1 minute
Molecular l
Processes
1 second
\
T T T T T T T T T T T
1 mm 1cm 1dm im 10m 100 m 1km 10 km 100 km 1,000 km 10,000 km

Horizontal Spatial Scales

Karl et al 2010



Predicting

* Information

* Protection

* Early warning

* Risk assessment

Date (UTC)

2019-03-06 16:40:00

Initial Volume (m3)

10000

Map View
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Do you want or need anything different? GET IN TOUCH WITHUS
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Emuls. Volume (%)

30.54

Lls
hcmr

EANKE®OE

Volume on Surface (%) Volume on coasts (%)

47.23 0.0

3D View



Where we are today

Observations

o

Fishery & Ocean.
Observing System

R/V Vessels

Profilers

Gliders

HF-radar

National Level
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European Level
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Challenges

@ Competition

@ Fragmentation

@ Complexity

@ Overlapping

@ Waste of resources

@ Capacity imbalance

Operational Observing
Systems
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The Marine Rls — an important component hemr

EU Contribution
to Global efforts’

@ Gliders
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Contribution of
National efforts

Platform
Specific

v

Environment
Specific

EP->S

EUROPEANPLATEOBSERVINGSYSTEM

Projects/ Programs

v

Process
Specific

Discipline
Specific

Atlant9$

Area
Specific

Research Infrastructures




Sustainability

&) Problems at: National Systems <> EU Rls.

& Quite often there are funds to acquire very expensive
equipment but there are problems maintaining them.

&) EU RIs = funding from MS and EU but hard to raise
funds from services

Funding Sustainability
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Atm.

Funding sustainability Ocean Meteo. Composition

Solved today, no problems foreseen

in the future 28% 68% 30.00%
Solved today, but problems foreseen

in 2-3 years 52% 27% 40.00%
No funding today, but plans for

funding in the near future is under

way 7% 3%

No funding today and no plans for

funding in the near future 9% 2% 30.00%
Other 4%

nnnnnnnnnn

Solved today, Solved today, No funding No funding
no problems  but problems today, but plans today and no
foreseen in the foreseenin 2-3 for funding in plans for
future years the near future funding in the
near future

Ocean ™ Meteo. ™ Atm. Composition

NATIONAL)
https://insitu.cop INSITUTIONAL FUNDS (ANNUAL
ernicus.eu/library BUDGET)

/reports/Sustaina
bilitysurveyupdat
edreportfinal.pdf

Source of Funding

ONLY RESEARCH FUNDS (EU &

MIXED - RESEARCH / INSTITUTIONAL /
PRIVATE

M Ocean Meteo.



\\\\

Collaboration at National Level hcmr
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Connection with users and stakeholders = Need to know
the requirements (not always the case).

@ First set up an Rl and then we try to find the users.

Open Access — We need to brake barriers and especially
with industry

Framework for Ocean Observing Process Diagram

Issues

Requirements Setting
What to Measure
Essential Ocean Variables

Satellites
Q‘v‘ . Bioye Aircraft
System Moorings
(ROVs)
Ships of Remotely Aut(:r:Jt:/r:Lus

Opportunity  Operated Underwater
(HP) High Vehicles Vehicles
Frequency

Radar

Frariework
=for =

s0cean

Issues Impact

Observvivng

Floats, Sub-surface Drifters

ata Products Creation
Data Assembly

=

Observations Deployment
and Maintenance
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What is EOOS?
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e A community-driven initiative
 Steering Group: co-Chaired by

EuroGOOS and EMB

Vision: Connect
Europe’s diverse ocean
observing stakeholders
and make ocean
observation a public
utility in Europe, by
strengthening
coordination, strategy
and sustainability in
ocean observation.

European

MARINE BOARD
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Communicate the
value of ocean (1

observing m E00S
° ~ ,\7‘ Share technology @ @
? @ Fit for purpose ﬁ
Observations *  Efficient use
mapped out of resources ﬁ
Share data %

SHARED CO-CREATION TO MEET
VISION USER NEEDS

& STRATEGY

FORTHE EUROPEAN /:
OCEAN OBSERVING

EUROPEAN SYSTEM (EOOS)

FRAMEWORK Perfect place to

COMMUNICATE NEEDS

WE ARE
STRONGER Share
TOGETHER KNOWLEDGE, EXPERTISE

o and scan horizon
Engage in building EOOS
Contact us:

info@eoos-ocean.eu

== EuroGOO0S

—_/ European Global Ocean
V Observing System

WWWwW.e00Ss-0Cean.eu




EOOS Strategy & Implementation Plan
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EOQS Strategy
2018-2022

OCTOEBER 2018

European
Ocean
Observing
System

European WWW.E005-0Cean.eu

MARINE BOARD

Advancing Seas & Ocean Science

EOOS is a coordinating

framework designed

- To align and integrate
Europe’s ocean observing
capacity for the long
term;

« To promote a systematic
and collaborative
approach to collecting
information on the state
and variability of our seas
and oceans;

« To underpin sustainable
development, protection
and conservation of the
marine environment and
its resources.

WWWw.e00Ss-0Cean.eu

European

e\ QN
EOOS |-

System

Implementation Plan
2018-2022

OCTOBER 2018
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== EuroGOOS

—_—
—_—

pean Global Ocean
Observin g System



European
Ocean
Observing
System

EOOR

Partnership SN

How can you get involved?
« Landscape
\z" ® Mapping

+ 1
Responsivness &lw Sustainable
G}\ Facilitate to user needs Observation
Data Delivery

1) D o0~ Prlo.rlty @ Governance

setting
Access to users

Interface Capacity
to other users Building

[\ Expertise
UN° & Infrastructure

(%)

)

EOOS

PARTNERS

European P
: = EuroGOOQOS
MARINE BOARD ——/ (E)Ltl)rsc;p:slanngGsl;SbtaelmOcean
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EOOS Governance @@U@ Oceon

Steering Group

Advisory
Committee

Funder/Resources
Committee

Operations
Committee

Forum

& other stakeholder engagement mechanisms (consultations, events, workshops, webinars, etc.)

European

d’ |

== EuroGOOS
MARINE BOARD WWW.e00s-0ocean.eu =— oo
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The Value Chain

Observations

Processing & Modeling

Services

| c——

POSEIDON

PdE Met-Ocean Services key for the
Spanish Harbors activity

Lls
hcmr

EANKE®OE

Open Data
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Open Access



Data
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POSEIDON_ (/)
SYSTEM

hupsi/poseidon heme.griservic

in st map | Poscidon Sysiem

7\ POSEIDON
% SYSTEM

Home | Components / Data Center

Home  Components ¥ Services ¥  Outreach ¥ AboutUs ¥  Contact Q

Data Center

Operational Center

The operational center of POSEIDE)N is located at HCR's facilities in Anvyssos, Attica. It
consists by a cluster of servers and storage media which provides cloud services of high
availability and load distribution with the use of a series of virtual machines together with High
Performance Computers capable to support the timely provision of the...

Data Flow

Q Q o) o o o o
Near Real Time /f\ Data loggers /
data ‘.ﬁ Recovered data
a’e »
i N
g M°"800s

Raw data
integration

(opemes ewopne
I 1

The POSEIDON monitoring network consists of a series of different platform types recording

\ Homogenization

—
’ © netCDF4 files
T I (O AP service
‘s

O WEB presentation

Near real time
quality control l O Visual inspection

Delayed mode quality control

in situ data in the vicinity of the Greek seas:
Fixed mooring stations, Tide gauges, Argo floats, Gliders, CTDs, Sampling bottles, Ferrybox, HF
radar system and Cabled seabed observatory

Each platform hosts a number of different sensors recording a...



Information and services
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Hydrodynamics

The Mediterranean ocean circulation forecasting system

Development and implemenation: HCMR Chief Scientist: Dr. Gerasimos Korres

The Mediterranean Sea ocean forecasting system is composed of a 1/10° resolution — 24
sigma layers Mediterranean implementation of POM model (Korres et al., 2008) and a data
assimilation scheme based on the Singular...

Meteo

The POSEIDON weather forecasting system
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Home Components v  Services v  Outreach ¥ AboutUs v  Contact Q

Waves

POSEIDON's wave forecasting system

Development and Implementation: HCMR Chief Scientist: Dr. Gerasimos Korres

A. WAM model

The wave forecasting system was set-up as a nested configuration with a coarse grid covering
the entire Mediterranean Sea at a spatial resolution of 0.10x0.10 and a fine grid nested within
the coarse grid. The domain of...

Ecosystem

Ecosystem model
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