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Why observe the ocean?

The ocean covers 70% of Earth’s surface, regulates climate, supports biodiversity, and sustains livelihoods.
Sustained ocean observations provide the knowledge and data needed to understand, predict and manage
changes in the ocean and their impacts on society. They help us:

* Understand climate change (e.g, sea- e Enable sustainable management of marine living
level rise, ocean warming, deoxygenation and resources and human activities in the ocean
acidification). (fisheries, shipping, offshore energy, aquaculture).

* Protect and restore marine and coastal ¢ Inform and support evidence-based policymaking
ecosystems (e.g, coral reefs, fisheries, at European and global levels (e.g., UN Sustainable
endangered species). Development Goal 14: Life Below Water).

° Improve ocean and weather forecasting ° Enhance maritime situational awareness
(e.g. storms, heatwaves, floods, harmful and protect critical offshore and underwater
algae blooms...). infrastructures.

In-situ observation: measuring the ocean directly
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Moored buoys Research vessels Profiling floats Gliders Submarine cables
How it works: How it works: How it works: How it works: How it works:
Fixed reference points Mobile platforms Dive to up to 6000m, Engine-free submarines Fibre-optic cables with
anchored to the for comprehensive measuring as that drift and collect embedded sensors
seafloor for long-term observations. they rise. marine data. (e.g., for earthquakes/
monitoring. tsunamis).
Key data collected: Key data collected: Key data collected: Key data collected: Key data collected:
Sea surface Water chemistry, Temperature, Currents, temperature, Seismic activity,
temperature, waves, marine life, seabed salinity, oxygen, ph, salinity, nutrients, temperature,
currents, coz. geology. biogeochemical harmful algal blooms. pressure.

water qualities.




Space observation: the ocean from above

Satellites provide global coverage, tracking large-scale changes in real time.

Satellite-based
observation providers

Copernicus Earth Observation component
of the European Union’s Space
programme; European Space Agency,
European Organisation for the Exploitation
of Meteorological Satellites,

National space agencies.

salinity, etc.

Turning observations into knowledge

Marine in situ Data Infrastructures:

° Marine Data Centres: Interoperable national and
regional and data hubs following FAIR
data principles.

e EMODnet (European Marine Observation and
Data Network): Standardised, harmonised and
openly available marine in-situ data, aggregated
from hundreds of providers across and
beyond Europe.

° WISE Marine and Freshwater (Water
Information System for Europe): Member States’
marine data and assessments from EU policy
implementation (e.g., Marine Strategy
Framework Directive).
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Geophysical parameters observed

Sea level, sea surface temperature, salinity,
ocean currents, wind speed, ice thickness,
waves height, ocean colour, sea ice,

Use and main applications

Ocean forecasting, weather
forecasting, climate monitoring,
safety, shipping, fisheries, cryosphere
monitoring, marine resource
management, coastal ecosystem,
marine pollution.

« Processing and modelling:
predicting the future

e Copernicus Marine Service (CMEMS): Provides
analyses and forecasts (e.g., ocean currents,
marine heatwaves) for global ocean and the
regional seas.

¢ European Digital Twin Ocean: High-resolution
spatio-temporal simulations of the ocean
to understand, predict and explore “what-if”
scenarios (e.g., impact of offshore wind farms).

Ocean observation transforms measurements into knowledge, enabling informed decisions for a
sustainable, resilient, climate-neutral and secure future.
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