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Inventory of marine applications developed 
for the Arctic sea region with the help of 
Copernicus Marine Service products.

Should you have any comments or 
questions, please contact us at :

 communication@mercator-ocean.eu
 CMEMS_EU

The Copernicus Marine Service (CMEMS) 
provides reference data and information on the 
physical and biogeochemical state, variability and 
dynamics of the ocean and marine ecosystems 
for the global ocean and the European regional 
seas. Products are free of charge and open to all, 
accessible via marine.copernicus.eu. 
CMEMS is implemented by Mercator Ocean 
International on behalf of the European 
Commission. 

mailto:communication%40mercator-ocean.eu?subject=
https://twitter.com/CMEMS_EU
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& DISASTER 

Implemented by

CMEMS IN SUPPORT
TO COPERNICUS
MARITIME
SURVEILLANCE
SERVICE

Version 2.0

The European Maritime Safety Agency (EMSA) is the Entrusted

Entity responsible for delivering the Copernicus Maritime

Surveillance service (CMS), in the framework of the Copernicus

Security Service. The service is free of charge for authorized users

performing operations in the maritime domain. The CMS function

areas include: supporting the fisheries control activities, maritime

safety and security, law enforcement, customs activities, marine

environment monitoring (pollution) and other operations linked to

anti-piracy and defense. EMSA delivers the CMS service via a

dedicated web-based interface - Integrated Maritime Service

(IMS). The IMS integrates a wide range of maritime data from

various sources including ship reporting systems and ancillary

meteo-oceanographic data from CMEMS, EMODNET and ECMWF.

Various parameters such as sea surface temperature, wave height,

ocean currents and sea surface height from CMEMS ocean model,

including 10-day forecast, are ingested into the IMS tool. The

integration of these data sets boosts the usage of the interface

and assists the CMS users in assessing a more complete maritime

surface picture.

� information and tools for enhancing maritime domain picture

� Provide relevant services to all authorities/organisations executing

functions in the maritime domain

� Respond to detailed needs and requirements as specified by

users

� EMSA � MARITIME SURVEILLANCE � MARITIME SAFETY � COPERNICUS
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SAFETY
& DISASTER

Version 2.0

The value-added products (i.e. Vessel detection, Activity detection

as well as Wind and Wave Information) available through the

Copernicus Maritime Surveillance Service allow to reach large

user communities ranging from fisheries control, law enforcement,

maritime safety and security, customs, marine pollution monitoring

and other international organisations.

CMEMS satellite observations and model products are integrated

in EMSA's systems. The model products provide a 10-day forecast

of global ocean currents, sea surface temperature and height,

updated daily. The satellite observations provide chlorophyll

concentration, sea surface temperature and sea ice maps in global

and regional coverages.

Product in use 1

Product in use 2

Product in use 3

EMSA is one of the EU's decentralised agencies based in Lisbon.

The Agency cooperates with the Member States and the

Commission to provide technical, operational and scientific

assistance for the purpose of ensuring a high and effective level of

maritime safety &amp; security, prevention and response to

pollution caused by ships and response to marine pollution

caused by oil and gas installations.
EMSA

www.emsa.europa.eu/

Contact
Copernicus team at EMSA
Copernicus@emsa.europa.eu

More information here
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http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_ANALYSIS_FORECAST_PHY_001_024
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=SST_NWS_SST_L4_NRT_OBSERVATIONS_010_003
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=OCEANCOLOUR_ATL_CHL_L4_NRT_OBSERVATIONS_009_037
http://www.emsa.europa.eu/
http://www.emsa.europa.eu/
https://www.youtube.com/watch?v=f2zPpQFFQgE
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IMPROVING SONAR
COMMUNICATION
BETWEEN DEFENCE
VESSELS

Version 2.2

The Defence Materiel Organisation (DMO) under the Dutch Ministry

of Defence and the Netherlands Organisation for applied scientific

research (TNO) are collaborating in order to improve underwater

sonar communications between the Dutch Ministry of Defence?s

sea-going vessels. The performance of a given sonar is critical for

self protection. DMO and TNO have developed a sonar

performance model, the most complex aspect of which by far is

the propagation of sound in the ocean. Such models need to take

into account the refraction of sound due to oceanic temperature

and salinity variation in the water column, the reflection of sound

at the surface, the influence of roughness (wave spectrum, wind

speed, sea surface temperature) and bubble content at the

surface, as well as the reflection of sound at the seabed. The DMO

and TNO use the Copernicus Marine Service Mediterranean Sea

and Global models as an input source for ocean density

(temperature and salinity) in their sonar performance model. Gert

Vlaming from DMO says that "we also soon expect to use the

wave products from the Copernicus Marine Service".

� Free and sustained information provision for oceanic water

density.

� High quality information allowing realistic applied results.

� Provision of sustained and accurate oceanic water density and

wave height for reliable underwater anthropogenic noise

estimation.

� DMO � TNO � DEFENCE � SONAR � COMMUNICATION � ACOUSTIC � GLOBAL OCEAN
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SAFETY
& DISASTER

Version 2.2

Undersea warfare including sonars communication is strategic for

all naval forces. Naval forces develop research and development

activities, as well as test and evaluation to provide engineering and

fleet support center for submarines, autonomous underwater

systems, and offensive and defensive weapons systems

associated with undersea warfare.

CMEMS Analysis and Forecast model products provide with 7-day

forecast of 3D ocean currents updated daily.

Product in use 1

Product in use 2

The Dutch Defence Materiel Organisation (DMO) ensures that

military personnel have modern, robust and safe materiel to work

with. The Dutch DMO is involved in the procurement, maintenance

and sale of materiel.

DMO

www.defensie.nl/organisatie/dmo More information here
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http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_ANALYSIS_FORECAST_PHY_001_024
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_ANALYSIS_FORECAST_WAV_001_023
https://www.defensie.nl/organisatie/dmo
https://www.defensie.nl/organisatie/dmo
https://www.youtube.com/watch?v=zrduo7n7XUI
http://marine.copernicus.eu/usecases/use-cmems-products-sonar-performance-prediction/


Copernicus 
Marine Service USE CASES

• USE CASE 
OVERVIEW

•  BENEFITS  
FOR USER

MARINE
CONSERVATION
& POLICIES 

Implemented by

                                                  

WISE-MARINE: A
PLATFORM IN
SUPPORT TO MSFD

Version 1.4

WISE-Marine is a portal and infrastructure for sharing information

with the marine community on the marine environment at

European level. Focusing on the state of the marine environment

at the European scale, WISE Marine shows the information and

knowledge gathered or derived through the Marine Strategy

Framework Directive (MSFD) process and other key marine policy

drivers. It is developed in a partnership among Commission

services (DG-ENV, DG-JRC), the European Environment Agency

(EEA) and Eurostat. WISE-Marine presents available data related to

the implementation of the MSFD in European Seas. WISE-Marine

has developed a GIS map viewer

https://maps.eea.europa.eu/wab/wise-marine-map/ displaying

different layers originating from various sources, among which

salinity and Chlorophyll-A from the Copernicus Marine Service. In

the WISE-Marine map viewer, key topics can be explored and

visualized spatially.This comprehensive knowledge base about the

ocean is essential to support European marine policies and ocean

governance.

� Web Map Service (WMS) is used here: it a standard protocol for

serving (over the Internet) georeferenced map images which a

map server generates using data from a GIS database

� WMS fluxes allow to visualize on the WISE-Marine map viewer

remote data from the Copernicus Marine Service portal

8
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Version 1.4

Recognising both the ecological and economic importance of

European seas, the EU has put in place a range of policies and

measures, related to planning and regulating the sustainable use

of European seas covering a number of activities such as fisheries,

offshore energy production, and protection of marine biodiversity.

The Marine Strategy Framework Directive, adopted in 2008, aims

to ensure coherence between such EU policies and sets three

goals for European seas: to be productive, healthy, and clean.

These efforts are also aligned with the EU's Blue Growth agenda.

The Copernicus Marine Service Satellite Global monthly Ocean

Colour data (Chlorophyll-A) is displayed in the WISE-Marine map

viewer. The salinity fields extracted from the Copernicus Marine

Service Global Ocean model is also displayed.

Product in use 1

Product in use 2

The European Environment Agency (EEA) is an agency of the

European Union. Its task is to provide sound, independent

information on the environment. It is a major information source for

those involved in developing, adopting, implementing and

evaluating environmental policy, and also the general public.

EEA

water.europa.eu/marine/

More information here
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http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_ANALYSIS_FORECAST_PHY_001_024
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=OCEANCOLOUR_GLO_CHL_L4_NRT_OBSERVATIONS_009_033
http://water.europa.eu/marine/
http://water.europa.eu/marine/
https://maps.eea.europa.eu/wab/wise-marine-map/
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SUPPORTING
EUROPEAN MEMBER
STATES WITH THE
MARINE STRATEGY
FRAMEWORK
DIRECTIVE

Version 2.2

AquaMar, an FP7 research project (2009-2013), is the R&amp;D

branch of MarCoast and provides Earth Observation (EO) based

water quality services to support European and national

monitoring agencies and industries operating in coastal waters. It

develops water quality downstream services supporting the EU

Water Framework Directive, monitoring Harmful Algal Blooms

(HAB), marine coastal infrastructure projects, aquaculture precision

farming and bathing waters quality. The Copernicus Marine

Service Ocean Colour satellite data are used by the MarCoast

Ocean Colour Data service to provide value-added services to the

public sector organisations responsible for implementing policies

at European, national and regional levels.

� Free and sustained information provision.

� Provision of merged satellite information along with in situ

information.

� Ready to use, global coverage, expertised ocean colour satellite

products.

� AQUAMAR � MSFD � EU POLICY � WATER QUALITY � SATELLITE OBSERVATIONS � OCEAN COLOUR � MEMBER STATE
� EUTROPHICATION � MARCOAST
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MARINE 
CONSERVATION
& POLICIES

Version 2.2

The aim of the European Union's ambitious Marine Strategy

Framework Directive is to protect more effectively the marine

environment across Europe. It came into force on June 2008 and

was transposed into each member's state national legislation by

mid 2010. It is the first EU legislative instrument related to the

protection of marine biodiversity and aims to protect the resource

base upon which marine-related economic and social activities

depend.

The Copernicus Marine Service Satellite Ocean Colour data are

central for the MSFD, as it allows us to improve coherence in

eutrophication assessments based on chlorophyll.

Product in use 1

Product in use 2

AquaMar, Marine Water Quality Information Services, is a EU

funded FP7 project (2010-2013) lead by Thales Alenia Space,

which has now ended. Its objective was to monitor water quality as

well as to develop and provide downstream services turning

Marine Core Service products into water quality services,

demanded by end user.

cordis.europa.eu/project/rcn/94247_en.html

More information here
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http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=OCEANCOLOUR_GLO_CHL_L4_NRT_OBSERVATIONS_009_033
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=OCEANCOLOUR_ATL_CHL_L4_NRT_OBSERVATIONS_009_037
http://cordis.europa.eu/project/rcn/94247_en.html
http://marine.copernicus.eu/usecases/aquamar-and-marcoast-information-and-operational-monitoring-of-marine-water-quality-in-europe/?idpage=130
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UNDERSTANDING THE
BEHAVIOUR OF
ELEPHANT SEALS AT
SEA

Version 2.0

CEBC is a French laboratory from the French research centre

(CNRS) specialising in wildlife habitat studies and working in

particular on Southern Ocean marine fauna. CEBC tags marine

animals (e.g. elephant seals) with Argos beacons in order to follow

their routes and monitor their feeding behaviour. CEBC uses

satellite data, in particular altimetry, to study the animal

environment. Christophe Guinet from CEBC says that the

Copernicus Marine Service satellite altimetry data provides us with

essential information to understand how elephant seals move,

where they travel and feed with respect to ocean currents and

eddy structures. Year-to-year variations with long-term datasets

can be compared with our 14-year tracking of elephant seals, to

understand the impact of climate change on this species. Also to

be noted is that the temperature and salinity data recorded on

elephant seal beacons are distributed in the Copernicus Marine

Service in-situ products.

� Impact assessment of climate change.

� Knowledge for the definition of marine protected areas and laws

to protect Southern ocean fauna.

� Useful and sustained information provision for scientific studies.

� CEBC � CNRS � ELEPHANT SEALS � SEA MAMMALS � ANTARCTIC OCEAN � SATELLITE DATA � ALTIMETRY
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MARINE 
CONSERVATION
& POLICIES

Version 2.0

Before the Argos beacon era, marine mammal behavior at sea

such as elephant seals was fully unknown. Since 1992, several

animals were followed each year (elephant seals, royal, emperor

or macaroni penguins, albatrosses, etc.), thus providing with

elements of assessment about climate change impacts on wildlife.

The global Ocean satellite sea level anomaly maps in real time

and in the past are used for this application. It merges data from

several satellites among which Sentinel-3.

Product in use 1

Product in use 2

CEBC (Centre d'Etudes Biologique de Chizé) is a French laboratory

specialized in wildlife habitat studies.

CEBC

www.cebc.cnrs.fr/GB_index.htm

Contact
Christophe Guinet
guinet@cebc.cnrs.fr
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http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=SEALEVEL_GLO_PHY_L4_NRT_OBSERVATIONS_008_046
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=SEALEVEL_GLO_PHY_L4_REP_OBSERVATIONS_008_047
http://www.cebc.cnrs.fr/GB_index.htm
http://www.cebc.cnrs.fr/GB_index.htm
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COASTAL SERVICE
DEDICATED TO
FISHING,
AQUACULTURE AND
MARITIME SAFETY IN
THE ARCTIC

Version 1.8
30/09/2019

Due to global warming (reduction of the freezing period), the

increase in fishing and aquaculture activities as well as the

multitude of issues related to the opening of maritime routes, the

Arctic region will know one of the biggest maritime boom in the

coming years. That is why knowledge and Anticipation of risks in

the Arctic is an essential stake to guarantee its development. The

proposed service provides seafarers with an operational service to

characterize the danger indices relating to the safety of activities

at sea (transport, fishing, aquaculture, renewable energies) as well

as 'their environmental impact? on biodiversity in terms of noise

pollution. The user panel includes state services in charge of

maritime planning as the world of fisheries and aquaculture,

shipowners (fishing, tourism, transport), Oil and Gas and MRE

manufacturers who need to secure their infrastructure at sea but

also insurance companies that define their policies according to

the risks.

More here: https://arctivities.noveltis.fr/overview

� Assessment of the environmental impact of anthropogenic

activities on biodiversity.

� Coastal coverage of waves and ice and noise information

� Computing an estimate of spatio-temporal distribution of

anthropic noise levels.

� Free of charge access

� More accurate oceanic data for fishing and aquaculture.

� Safer sailing routes for cruisers for both human beings and boat

equipment

� GLOBAL WARMING � ARCTIC � ENVIRONMENTAL IMPACT � SAFETY � NAVIGATION � AQUACULTURE � RENEWABLE ENERGY
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Version 1.8
30/09/2019

This service provides sea operators with statistical indicators

including wave, ice, temperature and information required for

Maritime spatial planning and development of their businesses.

Near real-time indicators giving access to live information about

the Arctic environment are also available to support arctic

stakeholders practices.

Copernicus Marine Service provides essential data that describes

the physical marine environment: temperature, salinity, waves, ice,

etc

Product in use 1

Product in use 2

Product in use 3

NOVELTIS performs innovative scientific engineering studies and

implements customised end-user solutions in domains covering

the atmosphere, oceans, and land surfaces.

Quiet-Oceans provides manufacturers, environmental research

consultancies, public bodies and marine mammal protection

organizations, with solutions for ocean noise forecasting,

monitoring and reducing anthropogenic noise impact.
Noveltis

www.noveltis.com/

Contact
Muriel Lux
Muriel.lux@noveltis.fr

More information here
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http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=ARCTIC_ANALYSIS_FORECAST_WAV_002_010
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=ARCTIC_ANALYSIS_FORECAST_PHYS_002_001_a
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=ARCTIC_REANALYSIS_PHYS_002_003
https://www.noveltis.com/
https://www.noveltis.com/
https://arctivities.noveltis.fr/
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SUPPORT TO FISH
FARMER DECISION
MAKING

Version 2.0
19/09/2017

Webstep is developing predictive models and business simulator

to support decision making in fish farming in European seas. Based

on data from the Copernicus Marine Service, Webstep designs

predictive statistical models that allow predicting future

temperature for specific areas. Sea temperature plays an

important role on fish production due to the sea temperature

effects on fish mortality rate, average maturation time of the fish,

and average harvested weight of the fish. Since temperature is a

natural phenomenon with a strong seasonality component,

predictive models can yield good predictions of future

temperatures. In addition, these models can serve as an input for a

Business simulator. It is a methodology taking data as an input, and

based on a series of assumptions, producing a corresponding

outcome. It helps answering WHAT IF questions, as for example:

What will happen to a given salmon population development if the

sea temperature increases by 2° C?. When combined with

predictive modeling, a business simulator can support fish farming

decision makers with the impact future events might have in their

business.

� Save time and expertise for fish farmers to get a wiser decision

making

� Support fish farming decision makers with the impact future

events might have in their business

� FISH FARM � SHETLAND � WEBSTEP � PREDICTIVE MODELS � BUSINESS SIMULATOR � DECISION MAKING
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MARINE
FOOD

Version 2.0
19/09/2017

Water quality is a critical factor when culturing any aquatic

organism. Optimal water quality varies by species and must be

monitored to ensure growth and survival. The quality of the water

in the production systems can significantly affect the organism's

health and the costs associated with getting a product to the

market. Water quality parameters that are commonly monitored in

the aquaculture industry include temperature, dissolved oxygen,

pH, alkalinity, hardness, ammonia, and nitrites.

Satellite products for Sea Surface Temperature are used for this

application.

Product in use 1

Webstep is a Norwegian private company. Almost 400 people

work at Webstep supporting customers across multiple industries

and areas. Together Webstep ensures power supply, efficient

airline booking, innovative mobile banking, and efficient cloud

solutions. Additionally Webstep turns data information into

business value and develop digitized healthcare solutions and

services.
webstep

www.webstep.com/

Contact
David Lara Arango
david.lara.arango@webstep.no

More information here
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http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=SST_NWS_SST_L4_NRT_OBSERVATIONS_010_003
https://www.webstep.com/
https://www.webstep.com/
http://www.noveltis.com/
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DEVELOPING
EO-BASED
DEMONSTRATION
SERVICES FOR PUBLIC
AUTHORITIES:
MARINE-EO

Version 2.2

Marine-EO is an H2020 project which procures through the PCP

instrument (Pre-Commercial Procurement) the development of

EO-based demonstration services for Public Authorities in Europe.

Those various services procured are in the field of Marine

Environment monitoring (called SATOCEAN services) such as

support to MSFD EU Directive, support to the Aquaculture sector

and Ship routing in the Arctic polar region. Other services procured

cover the maritime surveillance field (called SATSURVEILLANCE

services) contributing to the development of EUROSUR regulation.

Marine-EO teams up a group of 5 maritime authorities (the buyers

group) and a group of 4 prestigious scientific and technical

organizations with significant experience in EO and maritime

matters (the technical advisors) to achieve the following

objectives: Develop, test and validate two sets of EO-based

services, support the transfer of the above mentioned EO services

to operational services, and strengthen transnational collaboration

in maritime awareness sector. The SATOCEAN services are

developed with the support of the Copernicus Marine Service

products.

� SATOCEAN 1: Monitoring marine environmental status in hot spots

� SATOCEAN 2: Detection of Fish farms threats

� SATOCEAN 3: Detection of vessels and icebergs in Arctic areas

� SATSURVEILLANCE 1: Monitoring of unusual/irregular activity

around a Critical Infrastructure

� SATSURVEILLANCE 2: Enhanced change detection for evidence

of embarking or disembarking of irregular immigrants

� MARINE-EO � PRE-COMMERCIAL PROCUREMENT � EO SERVICES DEVELOPMENT � MARINE ENVIRONMENT MONITORING
� MARITIME SURVEILLANCE
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Marine-EO is the first Earth Observation PCP project in the SPACE

field and has received funding from the EU H2020 research and

innovation programme. PCP challenges the industry from the

demand side to develop innovative solutions for public sector

needs. More specifically, in PCP: (i) The scope is the development

of R&amp;D services only, covering activities such as solution

exploration, design and prototyping, up to the original

development, (ii) The risks and benefits are shared between the

Public authorities and the industry in order to develop new

innovative solutions that outperform those available in the market,

iii) The State aid is excluded ensuring maximum competition and

transpare

Many products from the Copernicus Marine Service are used to

develop the MARINE-EO applications in the Global, Arctic and

Atlantic Oceans as well as in the Med Sea, For example, Sea

Surface Temperature, Wind Speed, Chlorophyll-a concentration as

well as wave forecasts.

Product in use 1

Product in use 2

Product in use 3

Product in use 4

The Coordinator of the Marine-EO project is the National Center

for Scientific Research 'Demokritos' (NCSRD). The Consortium is

composed of: Directorate General for Maritime Policy (Lead

procurer), Guardia Civil, Hellenic Centre for Marine Research,

Fundo Regional para a Ciência e Tecnologia, Kystverket, National

Observatory of Athens, European Union Satellite Centre and Sintef

Ocean.

National Centre of Scientific Research 

"Demokritos" marine-eo.eu/
Contact
Dr. Stelios C.A. Thomopoulos
scat@iit.demokritos.gr
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NAVIGATION AND
SCIENTIFIC PLANNING
ONBOARD RV
POLARSTERN

Version 1.4

RV Polarstern is a German research icebreaker of the Alfred

Wegener Institute for Polar and Marine Research (AWI) in

Bremerhaven. RV Polarstern is used to conduct research in polar

waters as well as for the logistical support of the Antarctic

Research Station Neumayer. To aid navigation and scientific

planning in sea ice covered areas, a new charting system was

developed. The system visualizes satellite and model data

provided from various sources in near real-time. The charting

system is used for strategic planning of the ship route, tactical

planning: Finding the optimal way through sea ice, monitoring sea

ice during ice stations, identify suitable floes for experiments and

recovery of sensor deployments. Data from various sources are

made available in the charting system, among which the 10-days

sea ice motion, concentration and thickness forecast from the

CMEMS Arctic ocean model. Postprocessing and delivery on

board is done by the company DriftNoise.com. Forecast data is for

example used to assess the accessibility of certain areas or the

development of the ice edge within the next couple of days.

� Better knowledge and preparation for exploration missions at sea

� Better planning of scientific experiments and sampling

� Better understanding of the environmental conditions.

� Decision-making support tool

� Free and sustained information about many ocean parameters.

� REASEARCH VESSEL � POLARSTERN � ARCTIC OCEAN � SCIENCE � OCEANOGRAPHIC CRUISE � NAVIGATION AID � SCIENTIFIC PLANNING
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The Research Vessel Polarstern is the most important resource for

German polar research and the flagship of the Alfred Wegener

Institute. Commissioned on 9 December 1982, the Polarstern has

since logged more than 1.5 million nautical miles, or roughly 2.7

million kilometres (as of 2014). The Polarstern operates an average

of 310 days a year, typically cruising in the Antarctic from

November to March and pursuing research in the Arctic during the

summer months. In the process, she covers ca. 50,000 nautical

miles every year, the equivalent of two trips around the Equator.

The research icebreaker can even operate in the pack ice zone

and can even overwinter in the ice of the polar seas.

The 10-days sea ice motion, concentration and thickness forcast

from the CMEMS Arctic TOPAZ4 model are made available in the

charting system. Data is accessible via CMEMS service. Download,

subsetting, format conversion and delivery on board is done by

DriftNoise.com.

Product in use 1

As the Helmholtz Centre for Polar and Marine Research, the Alfred

Wegener Institute is primarily active in the cold and temperate

regions of the world. Working together with numerous national

and international partners, they are actively involved in unravelling

the complex processes at work in the Earth System. Polar and

marine research is research into the future.

AWI

www.awi.de/

Contact
Thomas Krumpen
Thomas.Krumpen@awi.de
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SUPPORT TO MARINE
SEISMIC SHIP
OPERATIONS

Version 1.2
12/07/2017

CGG collects seismic data to image the subsurface of the Earth. At

sea, this data is acquired by deploying large spreads of sensors: up

to 14 cables separated by 100m each and up to 10km in length are

towed between 7m and 50m below the sea surface. These

operations can be affected by environmental conditions (sea

current, swell, wind). Access to relevant marine information,

through services like CMEMS, is essential to operation

performance and safety. The oceanographic information is used at

different stages of an acquisition. During preparation, past

statistical data is processed to assess ocean conditions, identify

risks and anticipate possible performance issues. During surveys,

the global understanding of the ocean dynamics is needed to set

correct equipment and sensors parameters, make real time

decisions for managing the environmental risks, and ideally for

optimizing acquisition strategy. Specifically, acoustic propagation

parameters are based on water column information, the steering

of the acquisition spread requires a good multilayer current

anticipation, and accurate weather forecast ensures safe

management and protection of the equipment.

� Better knowledge of ocean conditions

� Better preparation at situation at sea

� Better understanding of the ocean dynamics

� CGG � SEISMIC SHIP � OPERATIONS AT SEA � TOWING CABLES � RISK MANAGEMENT
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Seismic operations at sea are significantly affected by

environmental factors including weather and ocean conditions.

Accessing relevant marine information on the area of interest,

through operational oceanography services and products, is

essential to operation performance and safety. In some areas, the

standby time due to weather can be up to 30 %, the time loss due

to current and loss of coverage can amount 15 % of production

time.

CMEMS Analysis and Forecast model products provide with 7-day

forecast of 3D ocean currents updated daily. Models over several

areas are used; mainly Global Ocean models, but also regional

models. They provide hydrodynamic forecast including high

frequency processes of paramount importance to characterize

regional scale information and the water column in area of interest.

Product in use 1

Product in use 2

Product in use 3

CGG provides geoscience services and equipment for the Oil

&amp; Gas industry. Acquisition represents a significant share of

the activity alongside design and production of equipment and

data processing. CGG manages a fleet of 5 high capacity ocean

going vessels. They are engaged in worldwide operations for

independent or national oil companies.

CGG

www.cgg.com/en

Contact
Laurent Dollon
laurent.dollon@CGG.com

More information here
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SHIP ROUTING IN ICE
COVERED AREAS FOR
THE FRENCH DEFENCE

Version 2.2

SHOM is the French Defence hydrographic and oceanographic

office. It is a public administration under the supervision of the

Ministry of Defence. Its mission is the description and the

prediction of the maritime and coastal environment supporting

defence and national navigation, and maritime policies. In the

framework of its defence support, SHOM provides an operational

ice situation chart service to the French Navy for headquarters or

ships with quasi-real time estimation of the sea ice and icebergs

situation in the Arctic. The service includes charts from the

SHOM-SOAP3 software displaying sea ice concentration (10% and

30% contours), Icebergs concentration (number of icebergs in a

10km*10km square over a 3 days period) and the satellite swath

limit, Icebergs limit in Terre-Neuve (Newfoundland) and Sea

surface temperature (+2°C and +4°C isotherms). The Copernicus

Marine Service sea ice concentration and Sea surface temperature

forecast from the Artcic ocean model are used, along with CMEMS

Satellite observation for Iceberg concentration.

� Covers huge areas over the Arctic Ocean.

� Service elaborated with the most accurate data available

nowadays.

� Service meets the surface and submarine needs for the french

Navy navigation and operations.

� SHOM � SHIP ROUTING � ARCTIC � OCEAN CURRENTS � ICE COVERED AREA � ICEBERG DETECTION � DEFENCE � NAVIGATION SOFTWARE
� SEA ICE
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Wind, waves and currents and sea ice cover are crucial factors in

choosing a route at sea. Advanced routing systems is crucial for

the Frenc Navy decisions. Avoiding rough weather, icebergs and

ice covered areas allows to have the best possible advance route

planning to minimise boat and submarine damages.

CMEMS Analysis and Forecast model products provide with 7-day

sea ice forecasting updated daily. It provides sea ice information

relevant to ship routing in the Arctic ocean.

Product in use 1

Product in use 2

SHOM is the French Defence hydrographic and oceanographic

office. It is a public administrative institution under the supervision

of the Ministry of Defence. Its mission is the description and the

prediction of the maritime and coastal environment supporting

defence and national navigation, and maritime policies. Its areas of

expertise include: bathymetry, sedimentology, hydrodynamics and

more.

SHOM

www.shom.fr/
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SHIP ROUTING IN ICE
COVERED AREAS: THE
NAVTOR AS SERVICES

Version 1.2

The shipping service company NAVTOR AS develops software

solutions for various planning and e-navigation services. NAVTOR

AS serves around 3000 vessels world-wide, and these include the

passenger vessel M/S FRAM cruise ship operated by Hurtigruten

and the M/S POLARSYSSEL operated by the governor of

Svalbard, which are faring near the ice edge, but need to avoid the

ice. The NAVTOR AS NavStation allows to draw possible

waypoints and consider the sea ice forecasts on top of the existing

winds, waves and currents conditions. NAVTOR AS includes the

sea ice forecasting from the Arctic Copernicus Marine Service

model into its display. The novelty resides in the ability to animate

the charts and get an impression of the possible changes of the

conditions during the voyage due to ice motions and freezing or

melting of the ice. Bjørn Åge Hjøllo from NAVTOR AS says that

"e-Navigation is crucially dependent on detailed validation

information for the forecasts. Further efforts should focus on

practical solutions to present uncertainty estimates overlaid with

the forecast."

� Free and sustained ocean currents, sea ice and waves provision to

feed ship routing software.

� High quality information allowing consistent fuel saving and lower

CO2 emission.

� More accurate planning of arrival time.

� Safer sailing routes for human beings and boat equipment.

� NAVTOR � SHIP ROUTING � ARCTIC � OCEAN CURRENTS � NAVIGATION SOFTWARE � SEA ICE
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Wind, waves and currents and sea ice cover are crucial factors in

choosing a route at sea. Advanced routing systems are being

introduced in sailing and shipping, one result being that the

skipper on board makes the crucial decisions about the route.

Avoiding rough weather and having the best possible advance

route planning can minimise boat damage and mean more precise

arrival times. Choosing the optimum route also lays the foundation

for reducing fuel consumption.

CMEMS Analysis and Forecast model products provide with 7-day

sea ice forecasting updated daily. It provides sea ice information

relevant to ship routing in the Arctic ocean.

Product in use 1

The shipping service company NAVTOR AS develops software

solutions for various planning and e-navigation services. NAVTOR

AS serves around 3000 vessels world-wide, and these include the

passenger vessel M/S FRAM cruise ship operated by Hurtigruten

and the M/S POLARSYSSEL operated by the governor of

Svalbard, which are faring near the ice edge, but need to avoid the

ice.NAVTOR

www.navtor.com/

Contact
Bjørn Åge Hjøllo
bjorn.hjollo@navtor.com

More information here
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SUPPORT TO THE
FINNISH
METEOROLOGICAL
INSTITUTE

Version 4.2
15th may 2019

The Finnish Meteorological Institute (FMI) provides metocean and

sea ice monitoring services. It serves many user groups like Finnish

authorities, commercial shipping companies, public ice breakers,

shipping agencies, service and software companies, service

integrators and research institutes. FMI and its stakeholders use a

wide range of oceanographic data from satellites to models,

analysis products and in situ data. For example, in ice covered

seas they use the Copernicus Marine Service satellite imagery to

support winter navigation and sea ice forecast models allowing to

deliver analysis and forecast services concerning ice coverage,

thickness, drift, ice pressure and ridges. The main geographical

focus is on the Baltic, Kara and Barents Sea regions. In delivering

the services the key is to combine Copernicus Marine Service data

with FMI's own and other sources of information for

comprehensive understanding of ice conditions. Copernicus

Marine Service data is also analysed by FMI's metocean experts to

solve customer's issues and to deliver added value to them.

� FMI oceanographic services provides timely sea ice and metocean

information for instance to i) shipping ii)tourism iii) emergency

management iv) marine infrastructure planners and scientific

projects

� FMI services support sustainability and enhance the safety of

people and vulnerable marine and Arctic environment

� Human enhanced outlooks and expert services and operative

products are available 24/7/365.

� POLAR ENVIRONMENT MONITORING SERVICES � SHIP ROUTING IN ICE COVERED AREAS � FINLAND � ARCTIC OCEAN � BALTIC SEA

28



Copernicus 
Marine Service

• FACTS AND  
KEY NUMBERS

• CMEMS 
USER

USE CASES

• CMEMS  
PRODUCT IN USE

C O P E R N I C U S  M A R I N E  S E RV I C E
Any question, please contact  
servicedesk.cmems@mercator-ocean.eu 
http://marine.copernicus.eu/

POLAR ENVIRONMENT 
MONITORING

Version 4.2
15th may 2019

Sea ice can make safe and efficient marine transport a challenge.

FMI sea ice services provides timely sea ice information from

satellite observations to shipping, scientific, tourism, emergency

management in the Arctic Ocean and Baltic Sea. The FMI sea ice

service provides forecasts of ice motion, concentration, thickness,

ridges and deformations for the Polar Regions using numerous

data sources from satellite data to multi-category sea ice models.

FMI operates Weather, Sea and Climate Centre, and has

programmes for Meteorological and Marine, Climate, and Space

and Earth Observation research. The institute accumulates over

100 years of experience in marine and ice conditions.

The CMEMS satellite data, observations and forecast models are

used by the FMI and its customers. Many CMEMS data sources are

used operationally such as

Product in use 1

Product in use 2

Product in use 3

Product in use 4

The FMI is a research and service agency under the Ministry of

Transport and Communications in Finland. FMI is responsible for

gathering and reporting weather data and forecasts in Finland. It

produces weather services by using the numerical models and

observations combined with meteorological and oceanographic

expertise.

finnish meteorological center

www.fmi.fi/en

Contact
Jani Poutiainen
jani.poutiainen@fmi.fi
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AUTOMATED SEA ICE
MAPS FOR CARGO
SHIPS SAFETY

Version 1.5
12/01/2018

With the recent increase of shipping, resource extraction and

tourism activities in the Polar regions, the spin-off company

Drift+Noise Polar Services was founded in order to offer a new ice

map service. The founding of Drift+Noise was also triggered by the

availability of open data provided by e.g. the Copernicus

programme. Drift+Noise operational ice maps compile different

data sources such as radar satellite images, visual satellite images,

sea-ice concentration to a comprehensive plot of the current ice

situation. Typical users are cargo ships, service ice breakers,

expedition cruise ships and research or exploration vessels. First

operational ice maps were developed by sea-ice researchers of

the Alfred Wegener Institute to enhance the ice information level

on research expeditions. The sea ice map service relies on the

CMEMS Arctic ocean operational models and satellite sea ice

products. Users appreciate a near-real time delivery, the 24/7

service, global availability, data sizes for low-bandwidth

connections and the flexibility to integrate data into on-board

viewing systems or to receive digital map. more here:

www.ice-maps.com

� Faster and safer passage through or around the ice

� Improved site visit planning on expedition cruises

� Increased economic and ecological level of polar activities

� Polar Code compliance

� Time and fuel saving (ice breaker operations cost ~15 000-80 000

EUR a day)

� MARITIME SAFETY � ICE COVERED AREAS � AUTOMATED SERVICE
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Wind, waves and currents and sea ice cover are crucial factors in

choosing a route at sea. Advanced routing systems are being

introduced in shipping, one result being that the skipper on board

makes the crucial decisions about the route. Avoiding rough

weather and having the best possible advance route planning can

minimise cargo damage and mean more precise arrival times.

 Choosing the optimum route also lays the foundation for reducing

fuel consumption.

Operational ice maps incorporate from the operational Arctic

Ocean system model the forecasted parameter sea-ice

area-fraction, sea-ice thickness and sea-ice velocity on a daily

basis. Furthermore, operational ice maps use the OSI-SAF ice drift

data for both Polar regions and the DTU Space ice displacement

fields obtained by MCC processing of Sentinel-1 SAR images.

Product in use 1

Product in use 2

Product in use 3

Drift+Noise Polar Services (DNPS) is a spin-off company of the

Alfred Wegener Institute for Polar and Marine Research. The

backbone of DNPS is the On-Site Sea-ice Information Software. It

guarantees its users a delivery of ice information in near-real time

7 days a week. The long-term vision is to attach satellite and other

environmental data to all maritime indistry information networks.
Drift + Noise Polar Services GmbH

www.driftnoise.com

Contact
Lasse Rabenstein
rabenstein@driftnoise.com
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GREENLAND
COMMUNITY ICE
INFORMATION
SERVICE

Version 2.4

For northern communities, the ability to move safely over ice is an

essential part of culture, community and livelihood for travel, food,

and tourism. The challenge of travelling on ice is compounded by

the changing climate. The Greenland community ice information

service provides Inuit hunters, tourism operators, local

communities, and search and rescue operators with Earth

Observation (EO)-based information that helps them to navigate

safely over the sea ice in coastal waters. The first demonstration

was held in the community of Qaanaaq, Greenland.  The service is

now being extended to all Greenland communities.

As part of the service, Sentinel 1 satellite imagery is analyzed by an

expert to determine the ice conditions around the community.

Local maps are created delineating conditions suitable for travel

as. The satellite imagery and travel maps are combined with

Copernicus Marine Service data such as: sea ice fraction and snow

thickness. These data layers are available to users through a web

site and a mobile phone app.

More here: http://floeedge.polarview.org/

� Decision-making support tool

� safer transport for people and goods along ice roads to/from

islands

� supporting traditional ways of life as well as protecting lives and

contributing to the Greenland economy

� ARCTIC AND GREENLAND SEA ICE SERVICE � SAFETY OVER ICE � SEA ICE � TRAVEL
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Although deaths are rare, the search and rescue effort required to

retrieve stranded individuals is costly in both time and money, as

well as endangering the rescuers. As an example in the Canadian

context, in 2013 the extraction of 31 people (including a 16-person

Inuit hunting party) turned out to be one of the largest Arctic

rescues that the Royal Canadian Air Force has ever undertaken.

Over a two-day period, the rescue involved three dozen aircrew

and six aircraft in co-operation with the Royal Canadian Mounted

Police (RCMP) and local authorities, turning into a major news story

that was reported around the world. The rescue operation also

cost Canadian taxpayers $2.7 million.

A variety of information products from the Copernicus Marine

Service are included, such as: sea ice fraction and snow thickness.

The integration of this information provides an enhanced

situational awareness for users.

Product in use 1

Product in use 2

Polar View is a world leading organization for the provision of

operational, satellite-based monitoring of the polar regions and the

cryosphere.

polarview

floeedge.polarview.org/

Contact
David Arthurs
david.arthurs@polarview.org

More information here
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USE CASES

SHIP ROUTING IN ICE
COVERED AREAS:
POLARVIEW

Version 2.3

PolarView is an online downstream service useful to the general

public in Greenland and also to professionals, to visualize

Copernicus ice-related data in Polar regions (Satellite observation

and Forecast Models). The PolarView consortium includes

government agencies (such as DMI in Denmark), research

institutes, system developers, service providers and end users

from 17 countries. Polarview uses the Copernicus Marine Service

Satellite sea-ice products and ocean currents from the Arctic

ocean forecast model and provides a very simple user interface

(click on an area, click on a thumbnail and see the latest images).

Polarview helps for example shipping companies with the ship

routing in ice covered areas.

� Free and sustained ocean currents and waves provision to feed

ship routing software.

� High quality information allowing consistent fuel saving and lower

CO2 emission.

� More accurate planning of arrival time.

� Safer sailing routes for human beings and boat equipment.

� POLARVIEW � SHIP ROUTING � ARCTIC � OCEAN CURRENTS � SEA ICE � NAVIGATION SOFTWARE
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POLAR ENVIRONMENT 
MONITORING

Version 2.3

Wind, waves and currents and sea ice cover are crucial factors in

choosing a route at sea. Advanced routing systems are being

introduced in shipping, one result being that the skipper on board

makes the crucial decisions about the route. Avoiding rough

weather and having the best possible advance route planning can

minimise cargo damage and mean more precise arrival times.

Choosing the optimum route also lays the foundation for reducing

fuel consumption.

CMEMS Analysis and Forecast model products provide with 7-day

sea ice forecasting updated daily. It provides sea ice information

relevant to ship routing in the Arctic ocean.

Product in use 1

Polar View is a world leading organization for the provision of

operational, satellite-based monitoring of the polar regions and the

cryosphere.

Polar View

www.polarview.org/
More information here

35

http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=ARCTIC_ANALYSIS_FORECAST_PHYS_002_001_a
http://www.polarview.org/
http://www.polarview.org/
http://marine.copernicus.eu/usecases/polarview-online-downstream-services-for-polar-regions/?idpage=120


Copernicus 
Marine Service USE CASES

• USE CASE 
OVERVIEW

• BENEFITS 
FOR USER

SCIENCE
& CLIMATE 

Implemented by

DATA.AWI.DE:  A
ONE-STOP SHOP
PORTAL

Version 1.1
09/04/2018

Over the last 2 decades, the Alfred Wegener Institute (AWI)

Helmholtz Center for Polar and Marine Research has been

continuously committed to develop and sustain an eResearch

infrastructure for coherent discovery, view, dissemination, and

archival of scientific data and information in polar and marine

regions. Most of the data collected by scientists originates from

research activities carried out on a wide variety of research

platforms operated by AWI (vessels, aircraft, stations, buoys,

moorings, in-situ ocean floor stations, drones, and ocean floor

crawling systems). Archival and publishing in the information

system PANGAEA along with DOI assignment to individual

datasets is a typical end-of-line for most data producers. AWI has

built O2A, a generic and cost-effective framework compliant with

OGC standards, assuring interoperability at international level. The

AWI DATA Portal http://data.awi.de is a key component with its

one-stop-shop web interface supporting scientists in the discovery

of various types of scientific content associated with AWI research

platform. Some CMEMS Ocean Wind satellite data are displayed

within this interface.

� Graph-based visualization of near real-time and delayed-mode

and archived data in PANGAEA

� Map-based discovery of all research platforms operated by AWI

including metadata on all shipborne instrumentation

� Map-based visualization of gridded data products

� Map-based visualization of tracklines for AWI-operated vessels

and aircraft and dives for small vehicles

� AWI � ONE-STOP-SHOP PORTAL � SCIENTIFIC DATA ARCHIVE AND INTERFACE � POLARSTERN � OGC COMPLIANCE
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09/04/2018

To date DATA.awi.de brings together metadata on over 1540

expeditions, 1400 sensors, 370000 datasets and data products

archived in PANGAEA, 40230 publications and 1740 field reports

archived in AWI's publication repository EPIC. In particular, the past

expeditions of Polarstern along with the description of the

instruments on board are extensively documented.

the DATA.awi.de portal is currently using the CMEMS data services

to access the 6-hourly updated wind products from the 'Global

Ocean Wind L4 Near Real Time 6 Hourly Observations'. The wind

product is displayed in the collection 'ATM' for atmospheric

observations. See

https://data.awi.de/?site=collection&amp;collection=atm

Product in use 1

The Alfred Wegener Institute (AWI) is primarily active in the cold

and temperate regions of the world. Working together with

numerous national and international partners, AWI is actively

involved in unravelling the complex processes at work in the Earth

System. AWI coordinates the German polar research efforts, while

also conducting research in the North Sea and adjacent coastal

regions in Germany

Alfred 

Wegener Institute, Helmholtz Centre 
for Polar and Marine Research

www.awi.de

Contact
Roland Koppe
Roland.Koppe@awi.de
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MAPPING THE ARCTIC
LANDSCAPE

Version 1.2

ArkGIS (Arctic Geographical Information System) is a free,

interactive mapping platform developed by experts of WWF

Norway (WorldWilde Fund for Nature) that combines and

integrates existing data about the environment and human activity

in the Arctic. It aims at identifying, compiling and representing data

on nature conservation interest in the Arctic. The ArkGIS

web-platform enables any user to download data-based maps

and videos, and to develop customized maps on ones own, using

an interactive map service. ArkGIS has integrated sea ice thickness

analysis and forecast from the Copernicus Marine Service in their

map called Ice Conditions and Polar Class requirements under

IACS. This is useful for a better understanding of the general status

of the ice in the Arctic as well as understanding requirement for

ships in the arctic, under the polar class requirements.

� EU INSPIRE Directive and OGC compliant standards.

� Free and sustained information provision for dashboard tool

development.

� Standardized and interoperable interfaces.

� ARKGIS � VIEWING TOOL � COMPLIANT STANDARS � EU INSPIRE DIRECTIVE � GIS TOOL � SEA ICE � WWF
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Ice melting, Arctic gold rush, increased shipping activities have

transformed the Arctic ocean into a hot topic in public debate.

WWF and ArkGIS seeks to bridge the knowledge gap in the Arctic

Ocean between outpacing commercial development and

knowledge based regulation. It brings together on the same GIS

tool information about bthe Artcic animal species (polar bears for

examples), shipping traffic density, local cultural and cultual

information, oil and gas activities as well as environmental

ecosystems and sea ice information. Data are originating from

various data bases.

CMEMS Analysis and Forecast model products provide with 7-day

sea ice forecasting updated daily. It provides sea ice information

relevant to ship routing in the Arctic ocean.

Product in use 1

ArkGIS (Arctic Geographical Information System) is a free,

interactive mapping platform developed by experts of WWF

Norway (WorldWilde Fund for Nature ) that combines and

integrates existing data about the environment and human activity

in the Arctic.

ArkGIS

wwf.panda.org/

More information here
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The Copernicus Marine Service polar environment 
products allow users to assess environmental safety 
in both poles. These products are used by national sea 
ice services to serve many user groups like:

	National authorities
	Shipping companies

	Research institutes

POLAR ENVIRONMENT
MONITORING

1

Our products and services are used to model fish 
habitats with variables like chorophyll and sea surface 
temperature, for example. These contribute to the 
sustainable management of: 
	Fisheries           		Aquaculture farms

MARINE
FOOD8

The modelling method called “Downscaling” allows 
the Copernicus Marine Service data to be used to 
develop high resolution coastal models, useful for 
coastal management.

COASTAL 
MONITORING6

We provide scientists with many products to conduct 
their environmental, climate and oceanographic 
research. They can rely on:

	The Ocean Monitoring 
 Indicators (OMIs)

	The Ocean State 
 Report, a flagship 
 scientific publication

SCIENCE 
& CLIMATE

3

Our daily forecast ocean model provides inputs for: 

	Search and rescue  
 software

	Meteo-ocean  
 dashboards

The ocean current model can be used for drift forecasting 
of oil spills that help government agencies to better 
plan emergency response operations.

SAFETY 
& DISASTER

10

MARKETS 

Copernicus Marine Service 
supports all sectors of the 
Blue Economy.

We provide public authorities and governments with 
key parameters to support the monitoring of habitats 
within conservation areas. 

Many variables can be monitored by each European 
Member State using the Copernicus Marine Service,  
such as:
	Sea water eutrophication        		Ocean noise

MARINE CONSERVATION 
& POLICIES

2

We provide products contributing to safer ship routing 
(can reduce fleet navigation risks in ice-covered areas) 
and more ecological and efficient marine navigation 
(by lowering fuel consumption):

	Ocean current
	Wave 

	Sea ice

MARINE 
NAVIGATION

9

Our ocean models provide key inputs to estimate ocean 
energy resources to:

	Monitor  
 offshore sites 

	Evaluate ocean  
 energy resources 

These data are used by businesses researchers  
and decision-makers.

NATURAL RESOURCES 
& ENERGY

4

Using our products, each European Member State can:

	Monitor sea water 
 quality in line with  
 the European Marine  
 Strategy Framework 
 Directive (MSFD)

	Notably sea water 
 eutrophication in 
 areas impacted by 
 harmful algae blooms

WATER 
QUALITY

5

We develop ocean literacy tools for the general public, 
teachers, decision-makers etc. They are used to raise 
awareness about the multifaceted environmental 
pressures on the ocean:

	Climate change
	Plastic pollution

	Overfishing

SOCIETY 
& EDUCATION

7
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