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Copernicus – The EU's Earth observation
and monitoring programme
In a nutshell
Copernicus is the European Union's Earth observation and monitoring programme.
It has a space component and a ground-based component, and provides users with
data services. It is a user-driven programme under civilian control, building on existing
national and European capacities, and continuing the work of the Global Monitoring
for Environment and Security (GMES) programme. It is based on a partnership
between the EU, the European Space Agency (ESA) and the EU Member States.
EU's Multiannual Financial Framework (MFF) heading and policy area
Heading 1a – Competitiveness for growth and jobs

2014-20 financial envelope (in current prices and as % of total MFF)
Commitments: €4 291.48 million (0.395 %)

2016 budget (in current prices and as % of total EU budget)
Commitments: €583.567 million (0.376 %)
Payments:
€580 million (0.403 %)

2017 budget (in current prices and as % of total EU budget)
Commitments: €604.83 million) (0.3831 %)
Payments:

€694.17 million (0.5161 %)

Methods of implementation
Direct management (European Commission) and indirect management (e.g. European Space
Agency (ESA); European Organisation for the Exploitation of Meteorological Satellites
(EUMETSAT); European Centre for Medium-Range Weather Forecasts (ECMWF); Mercator
Océan).
In this briefing:
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 Other EU programmes and action in
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The EU's role in Earth monitoring: legal basis

Article 189 of the Treaty on the Functioning of the European Union (TFEU) states that the
Union 'shall draw up a European space policy' as a way of promoting scientific progress
and industrial competitiveness. In 2014, the European Parliament and the Council
established the Copernicus programme for the 2014-2020 period by means of Regulation
(EU) No 377/2014. Copernicus replaced the previous European Earth monitoring
programme, Global Monitoring for Environment and Security (GMES).1
The Copernicus programme is based on cooperation between the EU, the European Space
Agency (ESA) and the EU Member States. Copernicus has a space component and a nonspace (in-situ) component. It delivers open and free data and a range of services to public
authorities, industry, academia and the general public.
Copernicus constitutes the European contribution to building the Global Earth
Observation System of Systems (GEOSS).

Objectives of Copernicus
According to the Article 4 of the Copernicus Regulation, Copernicus has five general
objectives:






monitoring the Earth to support the protection of the environment and civil
protection and civil security efforts;
achieving socio-economic gains, thereby supporting the Europe 2020 strategy and
its objectives of smart, sustainable and inclusive growth, by promoting the use of
Earth observation in applications and services;
fostering the development of a competitive European space and services industry
and maximising opportunities for European enterprises to develop and provide
innovative Earth observation systems and services;
ensuring autonomous access to environmental knowledge and key technologies
for Earth observation and geoinformation services, thereby enabling Europe to
achieve independent decision-making and action; and
supporting and contributing to European policies and fostering global initiatives,
such as GEOSS.

The Copernicus programme consists of three components: the space component
provides sustainable space-borne observations of the planet; the in-situ component
ensures coordinated access to observations through airborne, seaborne and groundbased installations; and the service component uses the data collected to provide users
with services.
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Of the €4.3 billion financial envelope for Copernicus under the 2014-2020 multiannual
financial framework, almost €3.5 billion is allocated to the space component.2 The
remaining 20 % is intended to fund the service and in-situ components. Table 1 shows
appropriations for Copernicus during the 2014-2020 period, by year and component.
Table 1 – Copernicus annual budget 2014-2020 (in € million, commitments)
2014

2015

2016

2017

Actual

2018

2019

2020

Total

Forecast

Services and
in-situ
components

44 721

97 336

122 353

118 306

135 664

192 755

136 356

847 491

Space
component

316 000

483 342

461 214

486 526

506 997

686.315

511 591

3 451 985

Total

360 721

580 678

583 567

604 832

642 661

879 070

647 947

4 299 476

Data source: 2017 Copernicus Work Programme European Commission, 2017.

Space component
The space component is made up of space infrastructure comprising a space segment
(the satellites) and a ground segment (the infrastructure managing the satellites). The
space component is based on a system of Earth observation satellites which provide the
data used by the Copernicus services. Those satellites can be split into two mission
groups: six families of satellites dedicated to Copernicus and known as the 'Sentinels', and
approximately 30 contributing missions from national, European and international
organisations.
The Sentinel satellites developed for the specific needs of the Copernicus programme are
either fully dedicated satellites (Sentinel-1, -2, -3, -5P and -6), or instruments on board
EUMETSAT's weather satellites (Sentinel-4 and -5). The ESA and EUMETSAT coordinate
the delivery of data from more than 30 satellites that form the contributing missions.
In-situ component
The in-situ component consists of environmental measurements collected from groundbased, sea-borne and air-borne monitoring systems, as well as geospatial reference or
ancillary data. The in-situ infrastructure is independent from the space infrastructure.
Many in-situ data sources are owned and operated by institutions and agencies at
national level; for example, national air quality monitoring data collected by national
meteorological services, which EU Member States are required to report to the European
Environment Agency. A growing quantity of in-situ data come from international scientific
research networks and intergovernmental bodies. The European Environment Agency is
leading the work for Copernicus on cataloguing the in-situ requirements of Copernicus
services, and developing frameworks and pilot agreements to ensure access to all the
relevant data.
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Services
The provision of Copernicus services is based on the processing of environmental data
collected from Earth observation satellites and in situ sensors.
The services provided are as follows:








an atmosphere monitoring service, which provides information on European air
quality, and on the chemical composition of the atmosphere on a global scale;
a marine environment monitoring service, which provides information on the
state and dynamics of the physical ocean and marine ecosystems across the globe,
and on European regional marine areas;
a land monitoring service, which provides information on land use and land cover,
the cryosphere, climate change and bio-geophysical variables;
a climate change service, which adds to the EU's climate change knowledge base
to support adaptation and mitigation policies;
an emergency management service, which provides information for emergency
response to different types of disaster, including meteorological hazards,
geophysical hazards, deliberate and accidental man-made disasters and other
humanitarian disasters, as well as for prevention, preparedness, response and
recovery activities;
a security service, which provides information to help meet the civil security
challenges facing the EU, including better crisis prevention, preparedness and
response capacities, border and maritime surveillance, and to support the Union's
external action.

The Copernicus Regulation makes it clear that the focus of the programme should move
from the development of infrastructure, which was the focus of GMES, to the uptake of
services and the development of a downstream sector that would provide additional
commercial services to users, thereby triggering SME development and job creation.
Uptake and downstream sector
The Council, in its conclusions in May 2016, and the European Parliament, in a resolution of
June 2016, noted that while Copernicus would soon be fully operational, uptake of Copernicus
data and services remained a challenge. These concerns were addressed in the Commission's
space strategy for Europe published in October 2016. The Commission has committed itself to
promoting the uptake of Copernicus services and to facilitating Copernicus data and
information dissemination. Moreover, the Commission has stated that it will upgrade the user
consultation process and ensure that the developments are user-driven.
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Figure 1 – Indicative 2014-2020 budget for Copernicus services and in-situ components (in
€ million commitments)

Data source: 2017 Copernicus Work Programme European Commission 2017
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Assessment of Copernicus
The European Commission has evaluated three pre-Copernicus initiatives: the GMES
Initial Operations (GMES GIO) programme for 2011-2013; the 2008-2010 GMES
Preparatory Actions (PAs); and the FP7-funded elements of the GMES Space Component
(GSC) for 2007-2013. The budget for the three elements was: €107 million for GMES GIO;
€10 million for GMES PAs; and €715 million for the FP7 co-financed GMES space
component. On the one hand, the evaluation notes that GMES was established as a
programme with its own architecture and interlinked components, laying the foundations
for the complex structure of Copernicus. On the other, it points out that with limited
financing the programme successfully provided two of the core services (emergency
management and land monitoring) and coordinated access to other space and in-situ
data, while also contributing to the development, construction, launch and operation of
the Sentinel satellites.
However, the evaluation concluded that insufficient funds slowed the rate of
implementation of the four remaining services and limited user uptake. It should be
noted that the first Sentinel's data were only available after the first launch, in April 2014.
The evaluation concluded that the three initiatives provided high levels of 'European
added value'. No single EU country could have created a similar system on its own as
national programmes were much more limited in scope and only fulfilled a limited
number of the functions of GMES, and at lower levels of functionality. GMES offered
higher levels of assured continuity of service, as compared with anything available at
national level.
The encouraging results of the pre-Copernicus initiatives led to the creation of
Copernicus, and the lessons learned included the need to pay more attention to the
development of core services and their uptake by users.
The Commission is in the process of carrying out an ongoing interim evaluation of the
Copernicus programme (2016-2017). The results are not yet available.

Other EU programmes and action in the same field
Copernicus should be seen as a part of the EU's space policy, the other elements being
Galileo and EGNOS (for satellite navigation), and the space research programmes.3
Galileo and EGNOS
Galileo is the European global satellite-based navigation system. It is an autonomous
civilian tool that is compatible and interoperable with non-civilian systems of the United
States' GPS (Global Positioning System) and Russia's GLONASS (Global'naya
Navigatsionnaya Sputnikovaya Sistema). Once fully operational, it will be possible to use
Galileo anywhere on earth. It transmits positioning and timing data from space for use on
the ground to determine a user's location.4
The European Geostationary Navigation Overlay Service (EGNOS) is Europe's regional
satellite-based augmentation system; it is used to improve the performance of global
navigation satellite systems. It has been deployed to provide safety-of-life navigation
services for aviation, maritime and land-based users across most of Europe. EGNOS
improves the accuracy and reliability of GNSS positioning information, while also
providing a crucial integrity message regarding the continuity and availability of a signal.
EGNOS also transmits an extremely accurate universal time signal.
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It is estimated that by 2020, the EU and the European Space Agency will have invested
more than €13 billion in these programmes. Despite delays and additional costs caused
by political, technical and security challenges, Galileo and EGNOS have benefited from
the continuous support of all EU institutions, and they are the first examples of
infrastructure owned by the EU. Currently, the Galileo service has a total of 18 satellites
at its disposal.5
The uptake and exploitation of the services and data provided by EGNOS and Galileo by
end users is a key priority of the space strategy for Europe adopted in October 2016.
Space research
Space research is supported by EU funds under the Horizon 2020 framework programme
for research and innovation. The Horizon 2020 regulation lists four areas of activity for
European space research:
 European competitiveness, 'non-dependence' and innovation in the European
space sector;
 advances in space technologies;
 exploitation of space data; and
 European research in support of international space partnerships.
The budget for space research in the programme is around €1.4 billion (about 1.8 % of
the Horizon 2020 budget). The Horizon 2020 work programme for the 2016 to 2017
period has been structured to address space research challenges by:







prioritising the existing two EU space flagship initiatives – the European Global
Navigation Satellite System (EGNSS) and Earth Observation – reaping the benefits
they can generate in the coming years and ensuring they remain at the cutting
edge of technology in future;
ensuring support for the third programmatic priority of EU space policy: the
protection of space infrastructure, and in particular the setting up of a space
surveillance and tracking system (SST) at European level;
delivering support for EU industry to meet the objectives identified in the
Commission communication on space industrial policy, not least to maintain and
enhance industry's competitiveness and its value chain in the global market;
ensuring that Europe's investments made in space infrastructure are exploited for
the benefit of citizens; as well as supporting European space science; and
enhancing Europe's standing and appeal to international partners in space science
and exploration.

Hurricanes Harvey, Irma and Ophelia
The Commission announced in a statement that, as part of its emergency response in the period
before Hurricane Irma approached the Caribbean, the EU's Copernicus satellite mapping system
was activated to deliver high quality maps for Guadeloupe; Saint Barthélémy and Saint Martin;
Sint Maarten; the British Virgin Islands; and areas of Haiti and the Dominican Republic. The EU
also supported the US authorities during Hurricane Harvey by making its Copernicus satellite
service available. More recently, highly detailed satellite imagery generated using the EU's
Copernicus satellite mapping system was requested by the Irish authorities to monitor the
approach of Hurricane Ophelia. These data help national civil protection teams to assess the
extent of potential damage and to focus relief efforts more effectively.
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Endnotes
1

In 1998, institutions involved in the development of space activities in Europe made a joint declaration
known as the 'Baveno Manifesto'. The manifesto called for a long-term commitment to the development
of space-based environmental monitoring services. In 2005, the EU decided to develop, jointly with the
ESA, an independent European Earth observation capacity to deliver services in the environmental and
security fields. Building on that initiative, Regulation (EU) No 911/2010 of the European Parliament and of
the Council established the European Earth monitoring programme (GMES).
2
For more on the long-term financing of Copernicus, see V. Reillon, Securing the Copernicus programme:
Why EU earth observation matters, EPRS, European Parliament, April 2017.
3

For more on EU space policy see V. Reillon, European space policy: Historical perspective, specific aspects
and key challenges, EPRS, European Parliament, January 2017.
4

For more on Galileo see V. Reillon, Galileo: Overcoming obstacles. History of EU global navigation satellite
systems, EPRS, European Parliament, April 2017.
5
Satellite launches will continue until the system reaches full operational capability in 2021. The complete
constellation will consist of 30 satellites in orbit (24 operational satellites and six spares).
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