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Marine Monitoring

European | Cpermous

Ocean:
a new digital global context

In the last 20 years, a
constant growth of the
Ocean importance in the
political agenda




B OCEANS:

' POLICY MAKERS,

INSTITUTIONS

AN UNPRECEDENT GROUNDSWELL

BLUE GROWTH,
BLUE ECONOMY
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OCEANS: AN UNPRECEDENT GROUNDSWELL

Society Economy

POLICY MAKERS, BLUE GROWTH,
INSTITUTIONS BLUE ECONOMY

LIFE BELOW P
14 e a 500 b.|II.|0n5. € revenue  World Oceans Day MAKE DUR
5 million jobs - OCEAN W

UNCUMTE CHANGE COMFERENCE ans Yo nnovatic
Challenge AGAIN

BONN 2017

2010 Wordwide: =
1500 Billions USS Added Value 2 46,000
31 Million Direct FT jobs o -
i R T E O = Makegourvu\'cehea.r_q_#v‘ 0 B ~eee0000
e = 2030 Wordwide:
Dove mio 5 ¥, 3 000 Billions USS Added Value

43 Million Direct FT jobs (business

as usual scenario)
+ strong performance expected from Marine
Renewable Energy & Marine BioTechnology

2014 : 50 Ocean-related NGOs
2018 : 100 NGOs only against plastic pollution

EU Arctic policy




Satellite-based data
InSitu Data
3D Models

Blue Ocean
White Ocean
Green Ocean

Past
Present
Future




Marine modelling

Specific skills
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The EU leverage

The Copernicus Marine

)0 Service Offer and
-
Ecosystem

Marine Monitoring
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Mercator Ocean

= g International is entrusted
"4 Copernicus ? by the EU to implement
l T ise Copernicus Marine Service
SPACE SERVICES —
TECHNICAL
COORDINATION BY ===
(- esa 2
= Member =
SENTINELS MISSIONS E.; States g

OPERATED BY -y

f-esa & EUMETSAT N

=
i
=
CONTRIBUTING SRR
MISSIONS ,3— COORDINATED
= BY
A = BE
; ¥ Eu o \ TN | et Eurcpaan Environmant Agancy ﬁ
~ Member ©
States
i.“. - @ - - Ep—

| SPACE SERVICES IN SITU

I¥700 M€/year invested by EU to monitor the
*Earth and develop the use of environmental data

OCEAN
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COMBINING THE BEST SOURCES OF
INFORMATION

VIarine
* Monitoring

. o, WU AT EUMETSAT

-

3. Modelling

' _ ) MERCATOR
Temperoture (°C) OPEMICUS OCEAN ..




COPERNICUS, A STRUCTURING VALUE CHAIN

Marine
Monitoring

End markets
(transport, energy, health, ...)

Downstiream

Space Data Sales Value-adding services
Infrastructure Data acquisition Data processing,
Manufacturing of Data processing adaptation to users’
satellites, ground Data archiving need, integration with
systems, launchers, Data distribution data from other sources
ground operations and delivery

CORE SPECIALISED
SERVICE SERVICE
OPERATORS PROVIDERS

MERCATOR
OCEAN

INTERNATIONAL

Implemented by
MERCATOR

GDGmICUS ek
- Europe’s eyes on Earth




WHAT OCEAN DATA

Currents Temperature:

Tu l’b[dlty
Reflectanqe 4




MARKETS & SCIENCE & TRAINING & SERVICES
AELEELE BENEFITS i MONITORING EDUCATION PORTFOLIO

ACCESS YOUR OCEAN INFOR

OCEAN OCEAN
P TS MONITORING
INDICATORS

Ocean product catalogue. 10 " Extensive annual analysision’

wnioad or v ) Essentlal variables the state of the ocean-aver
more tl monitoring the heaith of the
ocean

“DATA

oo OUR OCEAN CONFERENCE, 29-30
bl AGENDA OCTOBER IN BALI
- Policy and decision makers, scientists, experts and
@, pARTNERS AND business people will meet for the 2018 edition of the
STAKEHOLDERS QOur Ocean Conference. from 29 1o 30 October in Ball,
Indenesia. The Copemicus Programme and Marine
Service will be presented 1o illustrate how ocean
FOCUS ON observation and analysis are vital to meeting the global
V4 environmental and economic challenges of today and
tomorrow
) TRAINING READ MORE
al AGENDA

SHORT-CUT

TO SERVICES
REGISTER

NOwW!

mee o
Whs

COLLABORATIVE
FORUM g

LATEST NEWS FLASH

CMEMS 8633
Delay in the update of ARCTIC
PHY and BIO forecast
production cycles on
2018-10-24

RESOLVED

ALL NEWS FLASH

marine.copernicus.eu

Implemented by

- X MERCATOR
Oopernicus OCEAN..

European Europe’s eyes on Earth

Commission
—



BUSINESS LIC

GOV SERVICES RESEARCH
20% 50%

More than
(~ 2/3 active USERS)




Ecosystem: MARINE STAKEHOLDERS IN EUROPE

wentoring «  Governmental Bodies, Operational Centres, Research Centres

* |IT and space Industry, Service providers, SMEs, entrepreneurs, large
companies

CMEMS SUPPLIERS

®° 100+ operational suppliers (production
centres)

« 50+ innovation partners (service
evolution and uptake)

T
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Implemented by
MERCATOR

GDGmICUS ek
Europe’s eyes on Earth




« CMEMS entrusted entity
 Ocean Forecasting centre

3 ibill <  General interest / non-for-profit
S Public shareholders

European governance

100 )E= == =
HIEE ==Y

Worldwide service

for gov, industry, academia
with Science, Service, Partnerships

Implemented by
MERCATOR

GDG‘mICUS ek
Europe’s eyes on Earth
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CMEMS impacts:
Our value for sustainable Ocean

Earth monitoring
Socio-economy
Industry

Policies
International




Value for POLICY MAKER

Indicators and trends
— Synthetic information for

evidence-based policies

Marine Monitoring
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@ ADDRESSING SDG 14.3

14

Marine
Monitoring

“I
10N EQUALITY AND SANITATION
. r E
8 (00D JOBS AKD 9 INNOVATION AND 10 REDUCED “ SUSTAINABLE CITIES 12 RESPONSIBLE
ECONOMIC GROWTH INFRASTRUCTURE INEQUALITIES AND COMMUNITIES CONSUMATION
o | Z | G CO
-
‘I 7% ﬁ E
13 CLIMATE 1 4 LIFE BELOW 15 LIFE 16 PEACE AND 17 PARTHERSHIPS “" ».
ACTION WATER 0N LAND JUSTICE FOR THE GOALS [ ™ -
’ ———— ‘_;.. e
Do | 2 | ¥

= Ocean PH and acidity indicators eurostati&

THE GLOBAL GDALS

oooooooooooooooooooooo

Implemented by
MERCATOR

GDGmICUS ek
Europe’s eyes on Earth




SYNTHETIC EXPERT INFORMATION

IN THE LAST QUARTER
OF A CENTURY

GLOBAL THERMOSTERIC SEA LEVEL IS RISING

o +1.2 mm e,
risiny: £ 0.2 meyenr

PER YEAR L

Ses e e sy ke meling . & el expnion (e
expands referred to ic risi

A.homal]?-uf Orted mpurEry 2 level rise can be aril I:Iuledtoth ChEIm |
expansion

GLOBAL SEALEVEL IS RISING

GLOBAL SEA SURFACE T
o TEMPERATURE HAS INCREASED © 3.3mm =5
et eamsons el e

[ssue 2, 2018

Journal of Op@filional Doeanooraphy
Volume 1L Supplement |

MEI!CA'IOR
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om OSR1 to OSR2:

. Four additional

Introduction Chapter 1 Chapter 2 Chapter 3
Essential Changes in Changes in
Variables ocean climate the regional
e —— European
HE— seas

)

essential variables & seven new topics for ocean climate

European
Commission

OSR 1/ OSR2

Chapter 4
Remarkab
le events

Aiirinn

‘Eight new European ocean indicators & increased collaboration of European research institutions

Implemented by
MERCATOR

GDG‘mICUS ek
Europe’s eyes on Earth



New developments for OSR3 / OSR 4

Chapter 1 Chapter 2 Chapter 3 OMI Atlas
New ocean Case studies at Specific
monitoring the events during - NETER
indicators science/policy the year 2018 = llll | Illll il
science/societal in European R
| science/econom regional seas

y interfaces and the

global ocean

opical and mid-latitude storms, coral

bleaching, eu ication, ...

Implemented by
MERCATOR

GDGmICUS ek
Europe’s eyes on Earth

European
Commission



MONITORING THE ARCTIC

Marine
Monitoring

NORTHERN ARCTIC -6.2% -780 000 km®

H E H M I s PH E H E sedice extent loss at a per decade of sea ice extent loss (1993-2016)
rate per decade (1993-2016) Uncertainty: + 70 000 km?/decade

SEA ICE FRACTION 1993 - 2017 (modeled)

0% 50% 100%
N

— Mean seaice fraction batween 1993/20714 (15%)

September 1993

120°E

90°E

MERCATOR
OCEAN

INTERNATIONAL



The Copernicus Marine Ocean Monitoring Indicators

VISUALISATION DOCUMENTATION DATA DISTRIBUTION

% O

http://marine.copernicus.eu/science-
learning/ocean-monitoring-indicators/ OCEAN O

i OCEAN
Gpﬁmig}gﬁ .............




The Copernicus Marine Ocean Monitoring Indicators

QO
06

IMPLEMENTED SINCE 2018 IN THE CMEMS CATALOGUE

OCEAN HEAT CONTENT

GLOBAL OCEAN (605-60N) HEAT CONTENT (3-700m)

! e ENSEMELE 0-700M
5 | EXSEVELE 0-2000m /
™ f=— CERE3TOA
¥
2 /
N
o

P
 HHHH I
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IPCC
GCOS in support of
UN SDG framework
Climate research

ENSO, hurricanes)

Climate variability (e.g.

SEA LEVEL

e
#

Agencies

IPCC & climate science
Flooding

Impact on land use
Coastal erosion

Agencies

IPCC & climate
science
Shipping routes




WATER QUALITY ANALYSIS

46°N " :
faine Partner to downscale « our » regional ocean r PR

itoring 44N

to coastal and nearshore regions o
SUEZ | ol
> For the Authorities: e

36°N 45

X/

** nearshore water quality

> For the General Public:
+* Smartphone App

34N

32°N

IN
Operational Dceanography
Italy

anenl

!T Regional Env Agency / DHI

% Quality of swimming water — Tourism
¢ Transport of sediment and mud — Ports operation “gacs
X OiF spill — Maritime Safety

¢ Operation of Search&Rescue — Maritime Safety




E=== MARINE STRATEGY FRAMEWORK DIRECTIVE :

— ENVIRONMENT MEASUREMENT and MONITORING
PROGRAMMIE / 11 INDICATORS TO ACHIEVE GOOD
ENVIONMENTAL STATUS(GES) BY 2020

1. Biological diversity A )uiet

j
2. Non-indigenous species /‘\»oceans
3. Population of commercial fish / shell fish Deltares

wﬂﬂe food webs Ocean Colour =T
: : > - @
Eutrophica Chlorophyl A B CefaS

6. Sea floor integrity
;. Alteration of hydrographical conditions agml;“! féa:r;%&:rgtog
s. Contaminants

5. Contaminants in fish and seafood for human consumption

10. Marine litter S Currents

Introduction of engrgy, including underwaternoise—>

Currents and

Temperature
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Value for INDUSTRY & SERVICES

Operational data for
decision-making
support

Timeliness, relialibility
System-to-system,
interoperability




MARINE RENEWABLE ENERGY

MARINE
RENEWABLE
ENERGY

START OF
CONSTRUCTION

Copernicus Marine Service provides
key data products (ocean currents,
wave, temperature, sea level and
salinity) for the marine renewable
energy sector.

AVAILABLE
VARIABLES

Farm Prospection
e Farm Farm
Pre-feasibility Test Construction
and Certification

YEARS

Operational (farm lifetime)

Farm




PARTNERSHIP WITH OCEAN ENERGY EURORPE

; : . Ocean Energy . Ocean Ener
2017 Ocean Energy is setting sail “apnst Why we need Gpernlcus 9 Efito 9y
Europe's eyes on Earth
Capacityin Eurcpe[r'.-l'.ﬂ:'_J 20% increase in
o current accuracy

4.3
112 15
3
H- =B l
I The Water Urde Parmitea

50% increase of
electricity production
=>
Data precisionis key!

prstriction

WTigsiSteam W

2050: 10% of EU
electricity, 400.000 jobs

Yesterday @MercatorOcean
signed a partnership w
@0ceanEnergyEU to foster the
f#tuptake of @CMEMS _EU
products in the #oceanenergy
sector&industry! Itis a
promising #bluegrowth sector
and @CMEMS_EU is a good tool
to support its
#marketdevelopment.!.,

Europe

Ocean Energy Europe %Oceanmergy

118 members - Lead Partners:

[ J
‘4\/\%’ (1/') \ DP ENERGY *‘;‘\'EDF

€, "‘_(‘l CNGIC @ et

) ’_N‘UHMANDY

INNOVATION.  gaayis:., p¥g SCOTTISH

Nova Innovation Ltd

. MERCATOR
- ‘ opernIcUs stk
. of Ocean Energy Europe



https://twitter.com/MercatorOcean
https://twitter.com/OceanEnergyEU
https://twitter.com/hashtag/uptake?src=hash
https://twitter.com/CMEMS_EU
https://twitter.com/hashtag/oceanenergy?src=hash
https://twitter.com/hashtag/bluegrowth?src=hash
https://twitter.com/CMEMS_EU
https://twitter.com/hashtag/marketdevelopment?src=hash

MARITIME TRANSPORT
|

To reduce fuel consumption for ecological & economical reasons

3 options: ‘

v’ Optimize engines, propellers, hulls... S SALF 25 e o o
v Improve organization... A L

v’ Take benefit of Meteorology/ Operational Oceanography( current observations and '01_m pé‘ﬁléé —

forecast)

0,4 % = Average level of savings thanks to « current routing »
(Line Europe-China Q2 2015)

Target : To save 1% thanks « current routing » ( current forecast reliability) would lead to
60 000t fuel saving for the whole fleet so as 180 000t CO2.

el

B . Seacp
Lopernicus OCEAN |

European - Europe’s eyes on Earth

B

mmmmmmmmm 31
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Bluefin Tuna

MERCATOR
OCEAN

INTERNATIONAL

wopean Earth Observation Programme

OPEIMICUS
|

Chlorophyl-a,

Sea Surfac
Temperature,

~ Currents

Source : ICCAT

in the Mediterranean Sea

SPAWNING AREAS and
LARVAL ABUNDANCES
INDICES

TOTAL ALLOWABLE
CATCHES

R R T R T
fEEnEa8c8B83885882-a022
R R R R R R === ===
TEEZEZ2RRRRRRRRARRRRERRREER

\IAN A \/IFN\

. MERCATOR
opernicus OCEAN
orpes e ontar

|||||||||||||




Value for SOCIETY

Awareness, conservacy
Young generation
engagement

Marine Monitoring

—
o | Cpernlous



SUPPORTING NGOs ACTIONS

Marine

Monitoring I i _

Copernlcus supports Coral Guardian
NGO to contribute to coral reef
restoratlon in Indonesia

SEEEAN NN

Helene Lepkowski, Coral Guardlan and Ph|||ppe Brunet, European Commlssmn 29 oct 2018, OurOcean2018

—— TR = T i i, o T TN e R ™ e - 4 N ™ U



@ SUPPORTING PLASTIC POLLUTION COMBAT

Marine
Monitoring

e/ ) peditio



SUPPORTING THE YOUNG GENERATION

\ ST
-~ Thomas Lesage
e .

(e

kN the ocean

Mmen. : .
! My name is Thomas Lesage. | am 14 My I fl t 1'
he ocean, years old and | am a world citizen with ea e O
-t the a mission to prolect the ocean. For this
reason, | have created an NGO Sﬂve ihe

Children Of The Oceans
in order to raise awareness amaong 0 c e a n S

youth worldwide about the
importance of protecting the ccean.

« | want to act at my level and increase the awareness
of kids from 9 to 11 years on the protection of the ocean.
| will board a ship to visit schools worldwide. »

- ||| kL
e MEBCATOE
n -'
i =
FEd

e ... ---\.



Value for USERS

x» I User Uptake call
e Training
Vorine Monioring  User workshop

J
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(USE CASES)

SHOWCASING USERS AND USAGES

A

arine
nitoring

See examples of how CMEMS data is used. You can also download all use cases.

Geographical Area Area of benefit User typology Product in use

N N N N

COPERNICUS
MARINE
ENVIRONMENT

MONITORING S P -
Lo deimbs =mezmze @
= || ENGENHARIA Vg

= Yooy 120 use cases available on line

since September 2017=
}) Reach=u

GASSCoO

120 downstream services

promoted =
FElinks m@Llinks .9

TECHMOLOGY, TECHMOLOGY, NOVELTIS

120 ideas of usage for prospective
users




MORE MATERIAL AND PRESENCE

Marine

: SERVICE
Monitoring

SCIENCE &

SERVICES
MONITORING

PORTFOLIO

Within 20 months,
reaching out directly
to more than

Geographical Area Subject

USE CASE

MARKET INFORMATION AND FACTSHEETS

Close to 40 online tutorials

1200 people since July 2017

vy

Coastal and Marine Environment

in 6 Member States :
( Private & Public
Sectors)

for beginners and experts,
T RS T

S s x| cepo
= :

L =
qﬁ o %

For users and prospective
T=F = —ToE

[ users

Belgium, Estonia, Italy, _,
Malta, Norway, iy =

s

T
T
| DOWNLOAD HERE!

, o " Portugal, The . . MERGATOR
Maritime Safety Weather Climate and Seasonal Forecasting @pernlcus ggE‘AHEN“
- N et h e rI a n d s Furope's eyes on Earth




THIRS USER UPTAKE CALL

Promoting demonstrations of

operational CMEMS
downstream services

Developing the elements
needed for the
implementation of these
services.

Coastal or Offshore on one of
the European Sea (5 lots), on
the Arctic Ocean (2 lots) or on
a part of the Global Ocean (5
lots). |

USE CASE DEMOS

The Copernicus Marine Service provides open and free-of-charge services. It is used by a wide range of
actors across many marine sectors.

The Copernicus Marine Service User Uptake programme aims to reinforce its relationship with users by showcasing how Copernicus Marine Service
information can be used, see the Use Case Demonstrations “Use Case Demos” below. This programme funds key players that develop
services/applications using Copernicus Marine data and information. These demos serve as exemplary cases to inspire new users. Use Case Demos
provide examples of: development of local economies, promotion of sustainable coastal management, and contributions to European Directives.

To learn more about the User Uptake strategy click here,

Please browse the Use Case Demos funded by the User Uptake Programme below:

SEE USE CASE DEMOS

Q ALL MARKETS 1 +

1
|
1
1 1
QEnergy

Q Marine Conservation
& Policies

Q Marine Food NORTH
AMERICA

") &63; 9

' Maritime Navigation

Safety & Disaster Q \ELar it
Q Water Quality 5 AFRICA

SOUTH

AMERICA Leaflet| @ OpenStreetMap ® CARTO

Implemented by

. MERCATOR
Gpernlcus OCEAN

Europe’s eyes on Earth INTERNATIONAL

European
Commission




 Marine skills and digital

a3 © Coastal, Arctic,
Fisheries, Ocean CO2

Marine Monitoring

=) . <4
{7 | T European | Cpernlous T



omania — Q2 (EU council Presidency)

zores, Portugal - Q2
Italy - Q3
Finland - Q3 (EU council presidency)

Ij’eland — Marine Energy Q4

Sweden - Q4

BLACK SEA

ATLANTIC
(global)

MED SEA

ARCTIC

NWS

BALTIC SEA

MERCATOR

GDGmICUS ek
Europe’s eyes on Earth



Welcome to WEKEQ!

|tormg WEKEQ is the EU Copernicus DIAS reference service for environmental data, virtual processing environments and skilled user support. Discover our

WEKEO

Benefit from skilled technical
and customer support

EXPAND YOUR OFFER
'\ri TO YOUR WSERS
.— [~ Share your data & resources e
with WEKED 1o expand
your awn affer in retum

European
Commission

sources providers and sulject to

negotiation

Gpgmig}gﬁ

JUNE 2018 OECEMBER 2018 APRIL 2019
current offering and roadmap. c -~
o
ESSEMTIAL ESSEMTIAL DFFER is apen ESSENTIAL OFFER I8 apien to all fer
’? OFFER to all for free. free.
Biefare Oec 2018, a freg- Aftes Doc J01E, the Tull earmershamiive
'Y mented porifolio is avail- poritfolle is asailable For Free downdosd
a::\le I";Ia"dllrgi”;""" ::IIIJPE; including all Sentinels satellit= data,
nicus Sentinet Satelline e
i Contact user support Coperaicus Services data ;::_J":E_:JI S =5 M WD L Epen oS
Getting started Access data Access cloud-based S Free downland b .
- - - T FE Frires ESSENTIL To hrﬂr."l_r from I'-E‘: HTIA L OFFER, wisif
GFEER wait oir website E'Ill woﬁl[? weked by OF [ofact us at
wake0au of coniact us at ARk e
ESSEMTIAL ADVANCED FEDERATED sipporEsknn su
CGFFER OFFER OFFER
o ADVANCED Before April 2015, ADVAMCED OFFER |5 tpen after April 20189,
e ALL COPERMICUS DATA VEEeE 1o selected wsers for a free G-manth period ADWANCED OF-
FER 1
:i’“r :::ata @ e T benafit From ADVANCED OFFER, contact us at -94::;?:: :;’
L] supporTeian e Approval will be granted af- i i v
121 A COPTfeE hET oS S on hae been cansulted periad [withs limits o
VIRTUAL ENVIRONMENT resnurres), Appl for
L TOOLS ADNVANCED OFFER at
Transfarm Copernicus Data ° Suppoe B ERe0 el
Imte yaur own Specific
o basiness and pramate them
FEDERATED From June 2008 on, FEDERATER Ta be=nefit from FECERATED OFFER,
USER SUPPORT GFEER QOFFER |5 open ta |Irﬂrl:|ﬂ'tl.l: re- ooniEci us 8l suppori@ewekenssg

Appraval will b= grant=d afier 8
campetent commission has been
consutied

Implemented by

MERCATOR
OCEAN

INTERNATIONAL



Marine Safety : operational, global, high-resolution, consistent; increase
product accuracy (regional scales everywhere, incl. Arctic), increase
operational data access and user support

Marine Resources: reach for biology the level of excellence CMEMS has
now for “Marine Physics” : be able to support better fisheries
management, development of sustainable aquaculture and living
resources protection.

Marine & coastal environment : Encourage co-creation between MS
services and a re-enforced EU Marine Service

Climate & Weather : Transform the high level CMEMS expertise on the
ocean into a strong assessment capacity on the ocean climate, on CO2 &
blue carbon assessment, propose assessment and projections capacity
and propose what-if scenarios

Implemented by
MERCATOR

GDG‘mICUS ek
Europe’s eyes on Earth




The EU has entrusted Mercator Ocean to implement and operate a full &
open access to a fully digitalized dynamic ocean, for a 4D-navigation in
confidence : Copernicus Marine Service

For Copernicus Marine Service, Mercator Ocean has been building for 10

years, the basic components of a virtuous marine value chain : Ocean
Observations -Core Service — Downstream Services — End Users .

By pooling skills and expertise, Copernicus Marine Service can now offer :
Ocean Products, Ocean Monitoring Indicators and an annual Ocean State
Report ( to 16 000 subscribers and 100 000 annual visitors of the portal)

With new International Shareholders, Mercator Ocean International
support paves the European Union in its global leadership (innovation)).

Implemented by
MERCATOR

GDG‘mICUS ek
Europe’s eyes on Earth
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THANK YOU

Knowing more about :

v _ the program copernicus.eu
seoures. [ meaens | Shews W s [NESERUINS SR 0t rvices the service .copernicus.eu
N the entrusted entity mercator-ocean.eu

ACCESS YOUR OCEAN INFO . . Eri 4
; : d i =
Egé\l)f;;‘ﬁf‘ﬂr\T'.VE Q

B LATEST NEWS FLASH

NTS 4TH GEO BLUE PLANET SYMPOSIUM IN
B SE} TOULOUSE TO FOCUS ON THE OCEAN

B, PARTNERS AND
STAKEHOLDERS

. BLUE PLANET

Implemented by
MERCATOR
OCEAN

INTERNATIONAL



https://www.facebook.com/MercatorOcean
https://twitter.com/MercatorOcean
https://twitter.com/CMEMS_EU
mailto:servicedesk.cmems@mercator-ocean.eu




©

Marine
Monitoring

From “Space to SDGs”: Synergy of data

Environmental monitoring in support of SDGs

GLOBAL CLIMATE OBSERVING SYSTEM VALUE-ADDED-INFORMATION
Remote sensingsaeil.situ data \ Products and expert evaluation

Added value chain through a
combined use of the global
climate observing system,
reanalyses and value-added



Copernicus

=

Marine
(CMEMS)

services,

driven

G

Climate
(C3S)

CORE APPLICATIONS:
> CLIMATE AND ENERGY

by

©

Marine
Monitoring

Atmosphere
(CAMS)

Land

(CLMS) (EMS)

» EMERGENCY RESPONSE AND CRISIS
MANAGEMENT

» PUBLIC HEALTH

» URBAN AND REGIONAL PLANNING

» BIODIVERSITY AND ENVIRONMENTAL

user

Emergency

©

2

e

value

©

Secutiry

<

©
©



SYMPTOMS OF EARTH SYSTEM REGULATION

garth's eneray imbalance: < i

WARMING OF THE ACIDIFICATION OF THE CHANGES OF OCEAN
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Foster Industry competitiveness

Ex: partnership with Ocean Energy Europe

QOcean Energy
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The Copernicus Marine Ocean Monitoring Indicators

NEXT STEPS ...
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Yearly Mean Surface Sea Water pH reported on total scale
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