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Copernicus Marine Service

Providing free and open marine data and services to enable marine policy
implementation, support Blue growth and scientific innovation

OCEAN PRODUCTS

OCEAN STATE REPORT

® OCEAN CLIMATE TRENDS OCEAN VISUALISATION
Arobust ocean data catalogus, o Estensive annual analysis on the statz of | Monitoring the health of the oeean. “ Dive into our 4D digital oceans through
download or visualise data including the ocean over nearly 20 years and " Ocean Monitoring Indicators l¢ our 3 visualisation tools for beginner,
hindeasts, noweasts and forecasis. severe/notable annual events.

Ocean Climnate Portal intermediate and advanced users

The &th issue of the EU Copernicus Ocean State Report (OSR) is now available onling, along with
an interactive Summary for policymakers. The OSR 8 is a flagship report of the EU Copernicus
Marine Service, funded by the European Union and coordinated by Mercator Ocean International,
and provides a comprehensive overview on the state, variability and change of the global ocean

for scientists, members of the blue economy. decision makers and the general public. The OSR 8
has been ished under int: tional scientific collaborati

parficipants.

. with contributions from over 120

Online catalogue

marine.copernicus.eu

More than 300
scientifically
qualified products

User driven

>80 000 subscribers

Open and Free




Copernicus Marine Portfolio

MULTI-YEAR REAL-TIME
10 to 45 years Daily, hourly

ESSENTIAL MARINE VARIABLES
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Copernicus Marine Products
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THE OCEAN IN
THE SDG ERA

POLAR ENVIRONMENT
MONITORING
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von Schuckmann et al., Marine Policy Vol 121, 2020, 104154

SCIENCE &
INNOVATION
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Society
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https://www.sciencedirect.com/journal/marine-policy/vol/121/suppl/C

Support

MARINE CONSERVATION
& BIODIVERSITY

Research
institutes

Horizon
projects

Q

Marine
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National
& local
authorities

Governmental
& public
agencies

AVAILABLE
VARIABLES

Conservation

& Biodiversity

The Copernicus Marine Service provides key data to monitor
marine biodiversity and Marine Protected Areas, preserving

at-risk ecosystems.

BENEFITS

Predicting ocean species
distribution and suitable
reproduction areas

Run habitat modelling using
Copernicus Marine Service data

Better knowledge of migration
routes

Better understand ocean species
behaviour

ENVIRONMENTAL & SOCIETAL IMPACTS

Preserving species from extinction
Increasing the marine ecosystem resilience

Fighting against overfishing and helping for a better
management of fish stocks



vation & Biodiversity-USE CASES

, o0
Home » Services » UseCases

Region Country Markets Copernicus Marine Service
‘ insupport to

[Mobile Application

‘ All v All v ‘ Marine Conservation & Biodiversity v o Search Q
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SEAPODYM - Evaluating Conservation Impact SEA CLEARLY - A tool to assess ocean plastic Real-time assessment of MPAs with marine Enhancing traceability and tracking in
of Marine Protected Areas for Pacific Tunas transport on and by aquaculture farms megafauna movements and bio-physical ocean Aquaculture and fisheries supply chain
variables through the use of blockchain and earth

observation

Copernicus
Marine Service

change in the Mediterranean Coral Bleaching Monitoring Service service for augmented data access and oceanography on sea turtle hatchling dis

T-MEDNet - Tracking the effects of climate The MarCOSouth Western Indian Ocean From open data to marine knowledge: A TURTLES: Effects of swimming behavioulre
reproducible data analysis
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for Conservation & Biodiversity

OCEAN ACIDIFICATION
san) Ocean
UNITS: pH units/decade TIME: 1985-2022 @ and Water

*A decrease in pH denstes an increase in ocean acidification.

Global Ocean Northeast Atlantic and Adjacent Seas
+0002 pH units/decade +001 pH units/decade

OCEAN
ACIDIFICATION:

THE OCEAN (\;; pmespher
IS BECOMING - ~
MORE ACIDIC ‘

The ocean is a major sink of anthropogenic excess CO.,. This _
absorption of carbon mitigates the effects of global warming, but
it also results in a major threat to marine life — ocean acidification.

Ocean acidification threatens
marine ecosystems and
impacts many biological
processes. ing ocean
chemistry is particularly
dangerous to calcifying

isms like shelifish
st

> | Carbonate

The pH of contemporary surface ocean waters is already 0.1 pH
units lower than in pre-industrial times. As pH is logarithmic, this
0.1 pH unit change is equivalent to a nearly 30% increase in ocean
acidity since pre-industrial times.

Water ‘Carbonic Acid

Ocean
Tﬁcidiﬁcatinn

CHALLENGES:
> Increasing Pollutions
> Over — fishing
> Heatwaves
> De-Oxygenation
> Ocean acidification
> Loss of Habitats

GOALS:
> Protected marine
biodiversity
> Sustainable
exploitation of
marine resources
> Environment
policies




es and Ocean Governance

P O |_ | C | E S & O C EA N Copernicus Marine Service provides key data to support
European Member States in the implementation of European
. G OV E R N A N C E Directives (MSFD, MSP, SDG). It also supports Marine

Protected areas to preserve at-risk and coastal ecosystems.
& MITIGATION

AVAILABLE
VARIABLES

National

Research & local
institutes authorities

BENEFITS ENVIRONMENTAL & SOCIETAL IMPACTS

Historical atlas and real-time To monitor Key environmental variables
T g%ﬁ;ﬂ? i and forecast data to support MSFD, MSP, SDGs
project " agencies

Free & open data, ready-to-use To help enforce environmental
leaders

Global coverage protections in Marine Protected Areas
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Currents, temperature,
‘waves, sea level, ...

Copernicus Marine Serv

Digital services




@ Towards a new offer for marine biology

Gathering and processing of new biogeochemical Inform marine biodiversity and
and biology in situ and satellite observations food resource management

» New processes in biogeochemical models
(benthic/pelagic coupling, riverine inputs). Convention on

» Ecosystem modelling ( low = mid—> high tropic Biological Diversity
level) — NECCTON project

» Assessing scenarios for climate change impacts
on stocks and protected species — SEACLIM
project

» Digital Twin of the Oceans (DTOs) includes
ecosystem models and data, what-if scenarios.

EUROPEAN

GREEN
DEAL

PROGRAMME OF MERCATOR

uuuuuuuuuu

THE EUROPEAN UNION Gpernicus: (L.;- Marine Service Implemented by OCEAN
Hepestrs o

NNNNNNNNNNNNN




biology

Towards a new offer for marine

CMEMS BEFORE > CMEMC.iS AFTER NECCTON .
NECCTON (new and improved products) .
W NECCTON

( MARINE )
‘( POLLUTION
CLIMATE CHANGE

I

AN

AR PROJECTIONS
RN neccton.eu

W

HIGHER

Pl: Stefano Ciavatta, MOi

BIOGEOCHEMISTRY
AND LOWER TROPHIC
LEVEL

BENTHIC
HABITAT

BIOGEOCHEMISTRY
AND LOWER TROPHIC
LEVEL

- enable CMEMS to inform marine biodiversity conservation and food resources management, by fusing innovative

ocean ecosystem models and new data



Towards a new offer for marine biology

NECCTON products
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View product

Global ocean low and mid trophic ¥
levels biomass content hindcast

Models
Global, 0.083° x 0.083° x 3 levels
1Jan 1998 to 31 Dec 2023, daily
Temperature, velocity, nekton, plankton, optics

GLORYS Ocean physics
reanalysis + PPsat (or BGCH :
model) = zooplankton A ——

(EOVs)

2019 - Nov 1: satellite derived NPP
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2019 - Nov 1: predicted biomass of zooplankton

=

Season and year had no effect on
40-Hz calling rates, but prey biomass
did, confirming its food-associated
function for the first time..

Food talk: 40-Hz fin whale call
associated with prey biomass
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Miriam Romagosa', Sergi Pérez-Jorge’, Irma Cascao', Helena Mourifio?,
Patrick Lehodey®, Andreia Pereira®, Tiago A. Marques®®, Luis Matias* and

Ménica A. Silva'

Mass conent of Zoopiankion expressed &s carbon in sea water (g m-2)




@ Towards a new offer for marine biology NECCTON

NECCTON D4.2 Assessment of L2 PRISMA production chain,
outputs and transferability

lerica (Researcher)' &, ; Profeti, Giuliana (|
3

v/ PRISMA  (PRecursore IperSpettrale della Missione
Applicativa) is a hyperspectral imaging mission launched
by the Italian Space Agency (ASI)

Brando, Vittorio (Res

v’ covers a spectral range of 400-2500 nm with high spatial
resolution

v’ potential for enhancing the understanding of aquatic
ecosystems through hyperspectral imaging, (=>advanced
atmospheric correction algorithms tailored for marine and
coastal environments are necessary

v/ PACE compared with in situ hyperspectral data from
WATERHYPERNET to test the transferability of the
validation approach

v’ outcome: integration of PRISMA data with biogeochemical
models can enhance the description of plankton and
optically active properties
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DOI | 10.5281/zenodo.14551764



@ The Copernicus Marine Service for biodiversity policy: the future

Copernicus
Marine Service

Major evolutions planned in Copernicus 2 (2021-2028) via R&D projects (Horizon) will
expand marine biodiversity monitoring and protection supporting EU policy needs

v Gathering and processing new biogeochemical and biology in situ and satellite observations
v' Data assimilation of new satellite products (including biogeochemistry and biology)

v Habitats for key protected species (e.g. marine mammals), Marine Protected Areas design.
v Assessing scenarios for climate change impacts on stocks and protected species.

v Critical role of present (S2, S3) and future (CHIME, S2NG, S3NG) Sentinel missions and in-situ

observations (e.g. acoustic data, plankton imaging, omics, pollutants, plastic, fish surveys and
landings)

v* Digital Twin of the Oceans (DTOs) includes ecosystem models and data, MPAs DTO, what-if
scenarios

* *
* *
NEW COPERNICUS
* * CAPABILITY FOR TROPHIC
* 5 Kk OCEAN NETWORKS
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