
The German EO Application and Copernicus program:
From research to service development

Copernicus – the road to economic development 26 - 27 February 2015

Copernicus Science Centre , Warsaw, Poland

Michael Bock et. al 
DLR Space Administration 



Routine Utilization of space borne Earth observation  
� to strengthen the industrial system- and instrument-manufacturing and 

science and service development in Germany

� for decisions in politics, business, government and society

� for global environmental, resource and disaster management and 
resulting applications

Definition of Earth observation missions based on the benefits and 
requirements of Science, business and government under the principle of 
sustainability.

Priority areas of application are:
land cover, natural disasters, atmosphere, climate, water / oceans

The EO Programme unded by the
Federal Ministry for Economy Affairs and Energy

Objectives of the German Earth Observation Programm e



Elements of German Earth Observation 

National Programme

•Missions: TSX, TDX, Enmap,
•Scientific and technical Mission Preparation

•Mission Support & Development of Applications
•Market Development and GMES

ESA Programme

European

Operational

Programmes 
(EUMETSAT, COPERNICUS) 

Internationale Kooperationen:
• CEOS
• GEO
• Disaster-CHARTER



TerraSAR-X : Risk management & Security, cartography, Mining / 
Exploration, subsidence monitoring, maritime applications, etc.

TanDEM-X: HR Global DEM, 3D Monitoring of geoshere & cryosphere

RapidEye : Agriculture, foresty, cartography, environmental monitoring

EnMAP: Quantitative environmental parameters: geology, monitoring 
of vegetation agriculture and water quality

MERLIN: Methan monitoring

GRACE: water budget, ice cover, ocean circulation

The German missions since 2007



TanDEM-X Upcoming Scientific Announcements of Opportuniti es

Badlands

Flinders 
Ranges

TanDEM-X DEMs

Dedicated to the TanDEM-X DEMs for 12m, 30m and 90m

Spring 2015

Free DEMO TanDEM-X DEMs available for download

https://tandemx-science.dlr.de
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Mission 
support

Application
and service

development

Dienst-
entwicklung / 

Öff. 
Informations-

bedarf

Technology oriented
(Calibrated processors, 
Information Accuracy & 
depth)

Application oriented
(multi sensoral, 
data integration)

User oriented
(user workflow, 

decision support)

Preparing EO data utilization
From research to user oriented services

Method development

User requirements



EO-services 
for public
markets

Copernicus

• Implementation of EO-products in routine operations of

national authorities

• Service definition and contracting by public authorities

Public

Institutions

(Industrie & 

SME)

Innovative 
Application
and service

development

• Development of innovative EO applications

• Optimisation and automization of methods & products

Industries

& SME

(Research)

Science
Algorithms
& mission
support

• Promotion of fundamental research,

• Development of data processors for ground segments, 

• Build-up of a broad science community

Universities

& Research 

Instituitions

(SME)

Objectives AdressesFocus

The German Earth Observation Application programme



The German Earth Observation Application programme

EO-services 
for public
markets

Copernicus

Public

Institutions

(Industrie & 

SME)

Innovative 
Application
and service

development

Industries

& SME

Science,
Algorithms
& mission
support

Universities

& Research 

Instituitions

07   08    09    10     11     12     13     14    15    16     17     18     19     20

TSX / TSX-RE
TanDEM-X TanDEM-X Exp. Phase

Enmap Enmap

Envisat Sciamachy

Earth Explorer Project Offices ( GOCE, SMOS; Cryosat, SWARM )

TSX / TSX-RE

Sentinel AO‘s  (2011,12,13)
Enviland

X-C Band Synergies

Copernicus Pilot

Copernicus Implementation 

FIS & SAR EDU 

Maritime Economy



EnMAP data utilisation preparation

Core activities covered by EnSAG
include:

• Data simulation and Toolbox
• Algorithm development in the

fields of
• Geology
• Soils
• Agriculture
• Forests
• Natural vegetation / 

transition areas
• Coastal waters

• Systematic analysis of scaling, 
BRDF-effects and synergies with
Sentinels September 

8th

April 28th May 25th June 16th



• Three Calls  April 2011,2012,2013 with 135 Proposals submitted

• 26 projects, ca. 70% from research institutes; ca. 30% from industry, mostly SME

• Grants : 200-350 T€ / max. 3 years duration

• Thematic foci: 
ca. 24 % forest
ca. 10 % agriculture
ca. 38 % vegetation, land applications
ca. 15 % ocean, inland water, glacier, ice
ca. 10  % atmosphere
ca.   5 % general methods

SENSAT AO
Preparation of scientific and commercial 

utilization of Sentinel and national missions”

© ESA © ESA © ESA © ESA© ESA



Techs4TimeS – innovative techniques for the 
generation and evaluation of Sentinel time series

Agricultural

service:
Yield modeling 

(wheat and 
maize)

Sentinal2 and
Sentinel3 

data

1) Generation of 
high-
resolution 
time series by 
data fusion 

2) Derivation of 
FAPAR and LAI



SAR EDUCATION ONLINE PORTAL



SAREDU.DLR.DE



Unlocking Copernicus for users in Germany

How can German users profit from Copernicus and how can 
the Federal government support?

• Inform

• Coordinate and engage

• Enable and support

• Access

The Copernicus Action Plan (2011) 

The Copernicus Programme unded by the 

Federal Ministry for Transport and Digital infastructure



Inform

− National Copernicus Forum

− Thematic workshops

− Information of relevant bodies

03. bis 05. November 2015 Berlin

Use Copernicus successfully

www.d-copernicus.de



Coordinate & engage: 
Thematic coordinators

- Support services and advice to the Federal Government
- Inform user and  coordinate requirements
- Represent Germany in the user forum

Land

Land Environment

Marine Environment

Emergency & crisis management

Atmosphere & climate change

Security



Enable
and 
support 

Sentinel preparation, Pilot-applications,
integration in user workflows

− EU Horizon 2020

− Ressort-Research

− BMBF-Research Programme

− EO Application programm (BMWi)

− Copernicus Action Plan  (BMVI)

Copernicus Services 
For public demand
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R&D Application Service

Sentinel AO
(2011, 2012, 2013)

Pilot ProjectsPilot ProjectsPilot Projects

Thematic coordinators

Implementation ProjectsImplementation ProjectsImplementation Projects

Enable and support 
Copernicus Services 
For public demand
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E

s



Call May 2012

„GMES-Services  for the public demand in 

Germany“

Call October 2013

„Developement and implementation of Copernicus 

Services for the public demand in Germany“

31 Proposal 
submitted 

8 Proposals 
selected

32 Proposal 
submitted 

6 Proposals 
selected

1
1

1

1

3

1

Thematic destribution of the 

selected proposals (Call 2012)

Forest

Geology

Climat

Environment

Agriculture

Landcover

1

1

11

1

1

Thematic destribution of the

selected proposals (Call 2013)

Forest

Geology

Climat

Environment

Waterbodies

Landcover

Copernicus Services 
For public demand



Developement of an Copernicus Service to support 
hazard analysis

Implementation of air borne and space borne image data into existing and new workflows of
geoscience autorities.

• The concept will be realised together with the State office of Geology and Mining 
Rheinland-Pfalz

[F. Kühn, BGR]

visible depression 
SPOT Satellite
[Kühn, Hörig & Budziak, 2009]

Vegetation anomaly 
(Infrared-aerial photo)
[Kühn, Hörig & Budziak, 2009]

Time series 
of Radar 
data
[Adam et al., 2011]

sinkholes in the 
landscape 
[Kühn, Hörig & Budziak, 
2009]



NATURA 2000 Monitoring Service

Optimise the existing workflow of the Natura 2000-Monitor ing within the LANUV (North 
Rhine-Westphalia State Office for nature environment an d consumer protection)

• Reduce the effort of the site inspection by using remote sensing data

• The Natura 2000 Monitoring should be reproducible and cost saving

• Adaption of the developments of parent projects (DeCover, MS.MONINA) to Sentinels



Enable 

− government agencies, 

− companies, and 

− research institutions 

in Germany to benefit optimally from 
Copernicus through

1. Access to Copernicus data and 
information productsaccording to 
needs identified in Germany

2. Provision of tools – computing 
resources and software – to enable 
operational exploitation of large data 
volumes from a variety of sources

Research

Public 

institutions

General Public

Policy

Commercial

sector

Collaborative Copernicus data access and 
exploitation infrastructure in Germany



Planned Functions for the Collabrative GS

Access Hosted 
processing

Extended 
Portfolio

Search / View / 
Download of…
− all Sentinel data
− CCM data licensed

for use
− Services products

Use of additional 
receiving stations as
required

− Integrated data access

− cloud processing

− Upload own „apps“

− Use third-party apps

− Buy additional 
resources

− „convenience
products“, 
dependend on 
demand

− Offered by third-
parties on platform

1. Phase: Development Prototyp and test of operation s (2015/15)

2. Phase: Pilot Operation (2016 – 2017/18)

2. Phase: Regular Operation 
-



Importance of Space and Earth Observation

Socially

Economically

Scientific

• Space is a means to an end and must be based on the benefits and requirements

• Earth observation makes an outstanding contribution to the solution of 

terrestrial problems.



Von hier oben ist es überraschend eindeutig, dass unsere 
Welt ein einziges zusammenhängendes System ist.
Alexander Gerst (2014)

From up here it is surprisingly clear that our world is a single coherent system.
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Further Infos:

Michael.Bock@dlr.de

www.de-copernicus.de
www.dlr.de

Questions ?



RESERVE



Copernicus implementation in Germany:
“ Precursor GMES Interface projects”

www.DLR.de  •  Chart 28 > ESA bilateral > G. Roßner  •  German EO data utilisation programme > 5th July 2013

Three Copernicus interface projects :
Address user requirements,
conduct feasability tests

Focus on operational
services

Stimulate discussion
amongst users

First successes: uptake of EO products/services by nati onal authorities



Systemkonzept
Search & Portrayal

Portal

Website

Service

Marketplace
Service

Provisioning

Archive Processing

External Entities

Applications
& Projects

Collaborative

Acquisition Station

NRT Data 

Provisioning

Catalogue

Service

National

Mirror

Hosted

Processing

Applications

Services

Hosting

National Archive

IA

Bulk Data

Access

Copernicus Space Component 

– Data Access

Core PDGS Data Hub Catalogues
Third-Party 

Data

Local

Storage

Access

Subsetting &

Distribution 

Service

Download

Service

Subscription

Service

Ingestion

Service

Monitoring

Reporting

Network

User 

Management

Governance



National Missions

12     13     14     15     16     17     18    19     20      21     22     23     24

Atmosphere,
Meteorology,
Climate 

Land,
Hazards

Geophysics

SCIAMACHY

EnMAP EnMAP-2

12     13     14     15     16     17     18    19     20      21     22     23     24

TanDEM-X
TerraSAR-X &

TS-X HD HRWS

RapidEye RapidEye nG

GRACE GRACE FO

MERLIN MERLIN nG

METimage on MetOp SG

ERSETZEN



data input

reference data

digital elevation model

reference data selection 

and correlation

physical sensor model 

improvements

application specific 

classification/processing
Format conversion

delivery

atmospheric correction
ortho-correction and 

geocoding

other mission or
in-situ data

Scenario „land applications“

• Regional data sets (~10 TB).

• Requires external data sets

• Planned, often data-driven

• Pre-processing common 
(geocoding, atmospheric 
correction, cloud mask)

• Processing local or remote

• Mass production needs to be 
automated and cost efficient

> COPACI - Big Data WS > J. Hoffmann > March 13, 2014www.DLR.de  •  Folie 31


