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Foreword

Dear readers,

The Slovak Presidency of the Council of the European Union represents a unique 
opportunity to promote European science, research and space, and Slovakia’s 
contribution in these areas, by showcasing areas that we see to be especially 
important and beneficial.

We will focus on the topic of ‘Uptake of Space Data’ from the point of view of its very 
tangible benefits for Member States and European citizens.
The Presidency wishes to maintain and broaden discussions on this topic with industry 
and SMEs, as well as underpinning the crucial role of EC and ESA in promoting the 
topic of Space.

I hope that our Presidency and the activities that we plan to implement during this 
six months will not only increase the attention on Space here in Slovakia, but will also 
promote our results and our potential on the European level. This is something that 
we all will surely benefit from.

Peter Plavčan
Minister of Education, Science, Research and Sport of the Slovak Republic
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Introduction

Space data and applications, coupled with the rapid development of the digital 
economy, offer enormous potential benefits for more effective and efficient 
public policies, as well as opportunities for science, the private sector – especially 
in the business of geo-information services - and society. It is worth noting that 
the largest impact of space activities is not found in the space domain, but in 
the use of space applications by many different economic sectors.  

As the EU space programmes (Galileo, EGNOS and Copernicus) gradually unfold 
their operational capability, a wealth of data and services is becoming available 
for the economy and society. European companies and users in general should 
be able to reap the benefits of the large public investments made over several 
decades in European Space programmes. In particular, the new Copernicus 
Sentinel missions have significantly boosted the market for Earth Observation 
and Space data and images over the past two or three years. This is bringing 
benefits to public administrations in EU Member States, to private companies 
and to European citizens. We must put in place policies to foster these 
developments. 

Copernicus has applications in value chains as diverse as agriculture, forestry, 
urban monitoring, insurance, ocean monitoring, oil and gas, renewable 
energies or air quality. Examples of concrete benefits for end users include 5% 
of productivity gain for fish farmers, by monitoring toxic algal blooms or 60% 
higher precision for analysis of the impact of trans-boundary pollutants on air 
quality. It could generate as much as EUR 186 Million of additional revenue every 
year in the Insurance sector in 2020.

Galileo-enabled applications include location based services, agriculture, 
transportation (aviation, maritime, rail, road), and surveying and timing. 
They bring consumer solutions with high volume chipsets typically used in 
smartphones, tablets and other consumer devices, along with emerging 
solutions for the Internet of Things (IoT), in-vehicle navigation, or business to 
business (B2B) technology solutions.
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The recent Communication from the Commission on a Space Strategy for 
Europe announces much-needed action to underpin the space economy and 
increase the envisaged socio-economic impact. The Presidency welcomes 
the commitment of the Commission to the continuation of the EU Space 
programmes, while preparing their evolution to address emerging needs, 
notably in the climate and civil security domains. Equally important is the cross-
fertilization of the space and digital sectors. In that regard, the Commission’s 
decision to make it easier for innovative companies to access Space data via 
dedicated industry-led platforms is a step in the right direction. Dedicated 
support for start-ups and training actions are also welcome.

Finally, it is essential for European, national and local administration to act 
as first adopters of space solutions, notably through a smart use of public 
procurement. 
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Copernicus
Europe’s eyes on Earth

Copernicus is a European Union Programme that provides information and 
products based on satellite Earth Observation and in-situ (non-space) data 
analyses. 

The Programme is coordinated and managed by the European Commission. It 
is implemented in partnership with the Member States, the European Space 
Agency (ESA), the European Organisation for the Exploitation of Meteorological 
Satellites (EUMETSAT), the European Centre for medium-range Weather Forecasts 
(ECMWF), various EU Agencies and Mercator Océan. 

Vast amounts of data from satellites and from ground-based, airborne and 
seaborne sensors, reference and ancillary data provide information to help 
service providers, public authorities and international organisations improve 
the quality of life for the citizens of Europe. The information services provided 
are fully, freely and openly accessible to its users.

Copernicus EU @CopernicusEU

Copernicus EU www.copernicus.eu→
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Copernicus Sentinels’ Constellation

The Sentinels are a fleet of dedicated EU-owned satellites, designed to deliver 
the wealth of data and imagery that are central to Europe’s Copernicus 
environmental programme. 
In partnership with EU Member States, the European Commission leads and 
coordinates this programme, to improve the management of the environment, 
safeguarding lives every day. ESA is in charge of the space component, responsible 
for developing the family of Copernicus Sentinel satellites and ensuring the flow 
of data for the Copernicus services, while the operations of the Sentinels have 
been entrusted to ESA and EUMETSAT. 

Sentinel-1
carries a radar to provide all-weather, day-and-night imagery to monitor oceans,
ice and land, and to aid emergency response.

Sentinel-2
carries a high-resolution multispectral imager to monitor land and vegetation
cover.

Sentinel-3
carries an instrument package including a radar alimeter, an infrared radiometer
and an imaging spectrometer to monitor oceans and land.

Sentinel-4
is a spectrometer carried on the Meteosat Third Generation Sounder satellites.
It is dedicated to monitoring air quality over Europe.

Sentinel-5p
carries a spectrometer, primarily to monitor global atmospheric pollution.

Sentinel-5
is a spectrometer carried on the MetOp Second Generation satellites. It is 
dedicated to monitor global air quality.

Sentinel-6
carries a radar altimeter to measure global sea-surface heigh for operational 
oceanography and for climate studies.
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European
Commission

What is the role of European Commission in the Uptake of Space data?

The Commission has developed a strategy to foster the uptake of Copernicus 
and Space data in general. The implementation has started in 2016. This strategy 
follows three objectives:

First, the Commission ensures that all users can easily access Space data. It has 
obviously developed the Copernicus programme, which offers free and open 
data to all and until 2030 at least! The Commission will also launch in 2017 
a new data access service, led by industry, to ensure fast and easy access to 
Copernicus and other Space data. It will give users the ability to process Space 
data online, rather than having to download it, thereby reducing the cost of 
their IT infrastructure. 

Second, the Commission supports innovation in the downstream sector. As 
announced in the recent Space Strategy for Europe, the Commission will run 
an “industry test” before deciding to launch a new Copernicus product, in 
order to make sure it does not compete with the private sector. In addition, 
the Commission provides direct support to downstream companies, notably 
through the Copernicus start-up programme, which accompanies entrepreneurs 
from the generation of a business idea to its full commercialisation. Many EU 
financing tools (such as the SME instrument) can also be extremely useful for 
companies in the downstream sector. A particular attention will be given to co-
operation projects in the Member States, working together with academia and 
research organisations and the development of skills.

Third, the Commission promotes the use of space applications by end users. It 
has launched an extensive communication campaign towards public end users 
(Member States, Regions and Municipalities) and private end users (Agriculture, 
Oil and Gas…). Public authorities, and the Commission DGs themselves, also 
have a role to play in being early adopters and pulling the demand for space 
applications, notably through the smart use of public procurement. 

14



What are the main expected benefits of Space data for Europe in the view of 
European Commission?

The Earth’s natural resources, on which we depend for our survival and 
development, are finite. Yet the global population and its standards of living 
continue to grow, thus generating an ever-increasing demand for safe living 
space, fresh water, fertile land and clean air. To answer the consequent challenges 
on sustainable consumption of natural resources, safety and security or the 
understanding of the causes and consequences of climate change, continuous 
awareness of the state and health of the environment is required, together with 
the capabilities to transform information into effective decisions. 

That is why the European Union has developed Copernicus, the most ambitious 
Earth Observation programme in the world. With 4 satellites already in orbit and 
6 services (Land, Marine, Atmosphere, Climate Change, Emergency, and Security), 
Copernicus helps us address these societal challenges. Space data – and the 
Copernicus programme in particular - will ensure that we can monitor the Earth 
and her diverse ecosystems, whilst ensuring that humankind is prepared and 
protected in the face of crises and natural or man-made disasters. 

Even more than that, space data are key drivers for economic growth, as they 
enable the development of many applications and services. The images from a 
constellation of satellites and in-situ components are exploited in a wide range 
of economic sectors with applications in precision farming, civil protection 
and insurance after natural disasters, oil and gas exploration, meteorology or 
urban monitoring, to name just a few. Sales of data, value added services and 
applications related to Earth Observation are undergoing a remarkable growth 
with an average annual rate of more than 13%, and the increasing role of Big 
Data will only accelerate this development, making the young Copernicus-
enabled market very promising for future years.
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AGRICULTURE 

Regular assessment of crop areas; crop 
development monitoring at regional 
and global scales; food security 
assessment; harvest estimation; support 
to sustainable agricultural practices (e.g. 
estimated irrigation needs); 

DEVELOPMENT AND COOPERATION 

Applications to monitor agriculture 
and food security, deforestation and 
desertification, or biodiversity in 
developing countries in collaboration 
with partner countries and 
international organisations (such as 
the African Union, United Nations 
institutions); 

PROTECTION AND HUMANITARIAN AID 

Through the Emergency Response 
Coordination Centre: coordinated 
forecast and response to major 
disasters and humanitarian crises, 
accurate geographic information for 
population rescue, logistics, water supply 
infrastructures, demography, health 
facilities and environment for those areas 
affected by natural hazards or man-made 
disasters;
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ENERGY 

Support to the selection and 
management of renewable energy 
production sites through the provision 
of information on features including 
water reservoirs, precipitation and 
snow stored during winter, monitoring 
of critical assets like nuclear plants, or 
protection of vital infrastructure like 
power plants or pipelines; assessment of 
the efficient use of energy for industrial 
plants and buildings; 

CLIMATE CHANGE 

Solid scientific evidence for the 
geophysical variables addressing 
climate change, climate indicators 
(e.g. temperature increase, sea level 
rise, ice sheet melting, warming of 
the oceans), climate indices (e.g. 
based on records of temperature, 
precipitation, drought events); 

ENVIRONMENT

Monitoring of atmospheric composition, 
of snow and ice, and of biodiversity, 
assessment of water cycle parameters 
like soil moisture or water bodies, 
monitoring of forests and coastal 
zones, regular monitoring of soil and 
assessment of sealed surfaces, forest 
damage assessment and desertification 
monitoring; monitoring of the oceans 
and European seas, of the marine and 
coastal environment, and of marine 
water quality; observations like                                                  
ocean color and sea level;
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TRANSPORT (AIR, LAND, WATER)

Monitoring of shipping routes or oil 
spill monitoring, control of maritime 
traffic for safety and surveillance 
purposes; aviation safety and support 
to air traffic when extreme situations 
occur; geo-hazard and environmental 
risk assessment in critical areas for land 
transport;

HEALTH

European air quality monitoring and 
global atmospheric composition,  
mapping of possible outbreaks of 
epidemics or diseases, preparedness 
planning for public health emergencies;

INSURANCE

Applications in support of risk modelling, 
hazard and damage assessment and 
claims management;

BLUE ECONOMY

Monitoring the marine environment to 
enhance marine knowledge and thus 
support the sustainable development 
of the marine economy in various 
sectors such as offshore oil and gas or 
coastal and maritime tourism;
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TOURISM

Monitoring of coastal zones, provision 
of critical indicators and indices for 
assessment and planning of seasonal 
tourism activities, such as snow cover, 
European bathing waters quality, 
contribution to the protection of natural 
and cultural heritage;

SECURITY

Support to external actions of 
the European Union, including 
peacekeeping operations, monitoring 
of European land and maritime 
borders and maritime surveillance at 
large, in support of a broad spectrum 
of communities;

URBAN AND REGIONAL PLANNING

At regional or city level, land use and 
land use change monitoring, detailed 
high resolution maps of EU main cities 
in support of urban planning to assure 
sustainable and balanced development.
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European
Space
Agency

The vision of ESA is to enable the maximum benefit of Earth observation for 
science, society and economic growth in Europe, served by European industry.
To this end,  the Agency develops scientific satellite systems to advance the 
scientific agenda related to the understanding of the Earth System,  and 
which serves as breeding ground for all future Earth observation operational 
programmes, including Copernicus. For several decades, the Agency has been 
providing  the user community with access to data from its own satellites,  third-
party satellites and now from the Sentinel satellites of Europe’s Copernicus 
programme.  For Copernicus alone, nearly  47,000 users are registered and 
the volume of downloaded data is in excess of 6 petabytes. Much beyond 
the scientific results and immediate returns for the space sector, the value of 
Earth observation data  lies in the benefits that they deliver to society and the 
environment. 

Mont Saint-Michel Bay © Copernicus Sentinel Data (2015)
20



The enormous wealth of data is a challenge for traditional data processing and 
handling. More and more applications will be platform-based in the future. To 
reach the users, it is important that data providers and platform operators join 
forces.  ESA’s EO innovation Europe aims at  building a digital space ecosystem 
with start-up companies,  opening up a bright future for space-related 
applications, such as smart farming and smart cities

The Agency supports the development of a vibrant Earth observation service 
sector, with a grow of 8-10% per year over the past 10 years. Reports by the 
European Association of Remote Sensing Companies convincingly describe 
impressive benefits generated by the use of Sentinels-like data in support to 
winter navigation in the Baltic, forest management in Sweden and pipeline 
monitoring in The Netherlands. These cases also serve as concrete examples 
that may stimulate further uptake of Sentinels data in similar applications. 

Earth observation  data can support a variety of applications of interest for public 
authorities at national, regional and local level. With the objective to gain an 
oversight about the use of Copernicus Sentinels data in European regions, the 
Agency has undertaken collaborations with the Network of European Regions 
using Space technologies (NEREUS) which led in 2012 to the publication of a rich 
collection of 67 use cases.

The United Nations Sustainable Development Goals and  the results of the 
UNFCCC-COP21 are important drivers to the global societal agenda. The Agency 
has been promoting Earth Observation monitoring solutions developed in 
Europe in the framework of the major international conventions, such as UNFCCC 
(Climate Change), UNCBD (Bio-Diversity), UNCCD (Combating Desertification) or 
Ramsar (Wetlands). The Agency has been  developing strong relationships with 
the main International Financial Institutions in Sustainable Development, such 
as the World Bank, the European Investment Bank and the Asian Development 
Bank, which have been  using their own financial resources to expand the further 
use of Earth Observations on a financial scale 5 to 6 times greater than the cost 
of initial demonstrations. 
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AIRBUS
DEFENCE & SPACE

Airbus Defence & Space is a division of Airbus Group and one of the largest space 
businesses worldwide. Its space activities are located all over Europe, thereby 
employing approx. 18.000 people. Airbus Defence & Space has expertise in satel-
lite imagery acquisition, data processing, fusion, dissemination and intelligence 
extraction allied to significant command and control capabilities. It is able to 
create a comprehensive situational awareness picture and deliver sophisticated 
end-to-end solutions across all commercial, institutional and defence markets.

Rotterdam © CNES 2013, Distribution Airbus DS
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Satellites and space-based services are part of our daily lives. The number of 
applications used by European citizens is often underestimated, ranging from 
national planning, agriculture and environmental monitoring to telecommuni-
cation, security & defence, transport and mining. The range of users of space-
based services is similarly diversified including both public institutions and pri-
vate stakeholders (e.g large companies, start-ups, service providers, insurances). 
Airbus Defence & Space is a recognized leader in the geospatial information 
market with exclusive access to data from the SPOT and Pléiades optical satel-
lites, TerraSAR-X and TanDEM-X radar satellites as well as a complete range of 
space-based data sources and airborne acquisition capabilities. Our customers 
are very diverse and have different backgrounds. Some are requesting raw data 
only (mostly defence-related customers) while others ask for complete solu-
tions to increase security, boost agricultural performance, maximize oil, gas and 
mining operations, improve the management of natural resources or protect 
the environment (mostly institutional customers). 

• FARMSTAR is a precision farming service which provides more than 18.000 
French farmers with geospatial satellite imagery and build-up recommenda-
tions in order to help them optimize their crop fertilization and thereby reduce 
costs and increase yields. 

• Surface Movement Monitoring with TerraSAR X monitors the surface move-
ment phenomena during underground civil engineering projects (e.g. in Buda-
pest) in order to ensure the safe implementation of infrastructure constructions 
and excavations that does not endanger lives. 

• SAFEcommand helps public safety and emergency organisations (e.g. Fire and 
Rescue Services) by providing them with real-time location intelligence for staff 
and vehicles, integrated operations planning and response as well as full mobile 
data and satellite communication. 

The European earth observation program Copernicus is another essential pil-
lar to provide sound, reliable and affordable geo-information products and ser-
vices for European citizens and across the globe. Airbus Defence & Space has 
gained a leading role within the Copernicus program and has been engaged in 
developing and demonstrating a range of services that support - among others 
- urban planning, water management, risk management, protection of the envi-
ronment, biodiversity and soils. We have worked and will continue to work with 
institutional partners and stakeholders to develop innovative mechanisms and 
infrastructures for accessing Earth observation data. As explained in the Space 
Strategy for Europe, the continuation of space programs is as important as the 
full exploitation of space-based services in order to benefit European citizens.
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GAF AG

an e-GEOS (ASI / Telespazio) Company

The company is one of the most established and larger entities in Europe to 
offer products and solutions around Earth Observation and Geo-information. 
GAF is integral part of the Telespazio Group which is focused on much wider 
array of space service activities including Earth Observation (EO). The key is to 
cover an end-to end service portfolio: earth observation data, geo-products, 
integrating space technologies (satellite communication, earth observation 
and positioning), software and -systems, technology and application consulting 
including institutional strengthening.
GAF works in the fields of natural resources and raw materials, environment 
and water, forestry and agriculture, security, infrastructure and emergency 
management. Key is the provision of sustainable solutions for resources 
management, inventories, monitoring and planning with its 200+ staff.

How does your company use „Space data“ in the field of business?

EO data is the dominant information source used in our activities, very often 
complemented by in-situ information, thematic maps, statistics etc. To convert 
EO data in user-ready information for decision makers and planners, one needs 
a whole set of different technologies and technical disciplines such as image 
processing, GIS, GNSS, cartography, Internet, Cloud systems, spatial software. 
But the pivotal element in all services built on EO data is the excellence and 
experience of the human analyst. Efforts to automatically derive valuable 
information from these data have the potential to shorten analysis time and 
decrease cost, but still seem to require experts in geo-sciences, planning, 
administrations etc.
 
Are there some applications, which are already used by EU consumers in 
everyday life?

If it is referred to the European Citizen and Tax Payer: Yes, there are plenty 
examples even though it is often not immediately recognizable that EO is a 
important part in it. The most prominent and widest use is for sure all kinds of 
weather forecasting; here EO systems provide today visibly an unmeasurable 
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value for an accurate picture compared to former times. EO based controls of 
agricultural EU subsidies save money for the European taxpayers, the same 
accounts for the
protection of key nature assets over the whole of Europe thru the Natura2000 
guideline. Going down to the national and local levels, various administrations  
but also larger corporates are using EO derived mapping and monitoring to 
manage catastrophic events, forests, inland waters, coastal areas, optimize 
radio and wireless telephone networks just to name a few. Even outside Europe, 
EO and in particular Copernicus data, provide an essential means to check, map, 
monitor, indicate critical changes stemming from climate change or man-made 
degradation. This can lead e.g. to societal instabilities in some African countries 
and create migration problems for the EU citizen.
 
What kind of end users do you have who are buying space data or images from 
you?

 Imagery data is usually bought by bigger public organizations which require a 
sound data consulting and procurement service, i.e. answering questions like: 
Which data are suited best for my application, which are the most cost-effective 
selection, how to get it quickly… Open and free Copernicus data will help here 
to boost the usage, though they will not be sufficient for all uses.
But as a typical EO service company, selling data is only a part of our business. 
More important is value adding and providing complete consulting services that 
deliver finally in a timely and precise fashion various information to decision 
makers. Our end-users are typically National and Supra-national administration 
bodies, other public and private clients, such as telecoms, mining- and oil&gas 
companies, other consulting firms, insurers.
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Mapradix
Space to down-to-Earth

Mapradix s.r.o. (www.mapradix.cz) is a Czech SME company specializing in Satel-
lite-Based Earth Observation and geospatial technologies development. Start-
ing up, the company fosters innovation in the field of operational mapping and 
monitoring of the land. The mission is to bring information from satellite imag-
es into every-day land management operations.

Space data in business

Currently there is unique opportunity to build new businesses on top of free and 
open satellite images (family of Sentinels). Mapradix develops new value-add-
ing services for practical farming, environmental and hydrological water quality 
monitoring. Such services integrate satellite Earth Observation and GNSS sys-
tems. Inevitably the services are developed on top of advanced digital technol-
ogies augmenting the geoinformation provided by the two space assets.

SMEs as Mapradix are typically in role of value-adding actor between Earth Ob-
servation ground segment and users segment. The users segment comprises 
both, institutional users (policy makers, land managers) and private users (farm-
ers, foresters, etc.). The latter segment is rather new to space data, compare to 
institutional users. The ultimate goal is to offer added value cost-effective solu-
tions to business problems associated mainly with decision making. The key el-
ement of the service chains is the development of strong partnership with the
end-users.

Applications

There are two application examples illustrated below. The first one is Space-
Based Precision Farming, figure 1. It is a management concept based on observ-
ing, measuring and responding to intra-field variability in crops.
Since the 2014, images from Sentinel satellite sensors with 10 – 20 m resolution 
have become available on a daily basis with free and open access. This offers 
excellent opportunities for agriculture. Satellite images monitor crop growth 
status at sub-field level to make optimal farming decisions. The farmers’ goal 
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is to define variable rate management for optimizing returns of inputs, while 
preserving resources. The practice of precision agriculture has been enabled by 
the advent of GNSS technology.

The second application example, illustrated in figure 2, represents environmen-
tal change monitoring. The challenge of the current operational method of 
land cover change detection is to shift from bi-temporal analysis once in 3-6 
years towards more frequent updates. Moreover, the current Earth Observation
technology allows monitoring of the land in continuous manner. This is espe-
cially important for practical management of natural resources. Mapradix de-
veloped a geo-system for continuous land monitoring, which process full time 
series of available images (several thousands), including archive images. It is an 
automated system to provide land managers with not only up-to-date status 
map information but also providing the historical context, the evolution of the 
landscapes. It can be even 30+ years in high resolution for local and regional 
land assessment.

Figure 1: Illustration of Space-Based Precision Farming

Figure 2: Map of forest clear-cuts in Krkonoše Mountains  
               monitored from 1984 to 2016 years
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