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Disaster Management and Civil Security

Emergency Mapping (UN SPIDER, UN OCHA, UN WFP)

Early Warning and Mitigation (UNESCO IOC)

Environmental Monitoring

Contributions to UN Conventions (UNCBD, UNCCD, 
UNFCCC)

World cultural heritage (UNESCO)

Education and Capacity Building

PhD program (UN University)

Capacity Building 

DLR contributions to UN activities
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Increasing demand for timely 
information in case of

Natural and environmental disasters

Humanitarian relief activities

Threats to civil security

DLR develops R+D solutions 

Risk analysis, preparedness, prevention 
and early warning

Emergency response and rapid 
assessment of the situation

Recovery and reconstruction

Increasing demand for EO based information
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Rapid emergency mapping 

Basic maps and damage assessment maps

24 hours/7days duty in case of disasters

Established contact point in Germany, Europe as 
well as in international institutions

Key partner in the development and implementation 
of the European GMES Core Service “Emergency 
Response”
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Rapid Mapping Workflow



Institut für Methodik der Fernerkundung bzw. Deutsches Fernerkundungsdatenzentrum

Folie 7

German Remote Sensing Data Center (DFD)
7

Acquisition Preprocessing

Data analysis Map creation

Dissemination

DLR – ZKI Rapid Mapping workflow

Floods Mexico 2007Floods Mexico 2007
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International Charter Space and Major Disasters

International agreement among Space Agencies to 
support with space-based data and information relief 
efforts in the event of emergencies caused by major 
disasters

Space Agencies contribute satellite data

Multi-satellite data acquisition planning  

Fast data turn-around – priority acquisition

Archive retrievals and spacecraft tasking

Data processing at pre-determined level

Members: ESA, CNES, CSA, CONAE, USGS, NOAA, 
CNSA, JAXA, ISRO, BNSC/DMC

DLR assumes the Charter project management in case 
of an ESA inquiry since July 2002
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DLR-ZKI  Worldwide Contributions to Disaster Management
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Mexico – Flooding around Villahermosa, Nov. 2007

TerraSAR-X StripMap Mode (Resolution: 3m)

Based on radar satellite
images the ZKI produced
crisis maps of disaster
areas to support the
activities of the Mexican
civil protection
(CENAPRED) 

Cooperation concerning
geobasis data and map
products exchange with
UN OCHA
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Bangladesh - Cyclone „Sidr“, Nov. 2007

The International Charter 'Space 
and Major Disasters' was triggered
on behalf of UN WFP, which asked
for support, demanding satellite
based information on the impact of 
Sidr

DLR/ZKI took over the project
management and provided satellite
image maps to UN WFP and other
users
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Namibia – Flood situation in North Namibia, March 2008

FloodFlood maskmask: TerraSAR: TerraSAR--X X ScanSARScanSAR ModeMode
(Resolution: 16m)(Resolution: 16m)

Based on TerraSAR-X, DLR-ZKI 
produced maps of flooded
regions within the Charter Call
managed by ESA with UNOSAT

Active exchange of information 
between Namibian National 
Department of Water Affairs and 
DLR-ZKI

Due to provided field data maps 
could be validated

Cooperation is still ongoing
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Myanmar – Cyclone Nargis, May 2008

Map production of 
ZKI was carried out 
to support the
activities of UN 
WFP and UN 
OCHA 

Exchange of 
geodata and map
products between
all partners
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Disaster Management and Civil Security

Emergency Mapping (UN OCHA, UN WFP, UN SPIDER)

Early Warning and Mitigation (UNESCO IOC)

Environmental Monitoring

Contributions to UN Conventions (UNCBD, UNCCD, 
UNFCCC)

World cultural heritage (UNESCO)

Education and Capacity Building

PhD program (UN University)

Capacity Building 

DLR contributions to UN activities
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German contribution for Indian Ocean Tsunami Early Warning System
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German contribution for Indian Ocean Tsunami Early Warning System

Earthquake Monitoring GPS-BuoysTide Gauge System OBU / PACTCGPS
Sensor Systems

Simulation System

Risk Modelling &
Vulnerability Assessment

Geospatial Data
Infrastructure

Decision Support
System

Dissemination
System
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(Geo-)Statistical and GIS AnalysisGeodatabase,
statistical data

Propagation, Inundation
Hazard maps, Risk zoning, Evacuation planning,

Decision Support for Early Warning

Population

DGM

land use

Risk and vulnerability modelling

Reachable Safe areas

Vulnerability 
Assessment

Hydraulic
Modelling

Street network
Exposed Population

Product
s

(Geo-)Statistical and GIS Analysis

income source
…

…
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The DSS user interface: What the decision maker will see

Situation
Awareness

Decision
Support

Data Ingestion,
Processing and Modelling

Sensors, Baseline (Geo) Data
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UNESCO-IOC coordination for Tsunami Early Warning

Activities are integrated into Intergovernmental Oceanographic 
Commission of UNESCO
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Disaster Management and Civil Security

Emergency Mapping (UN SPIDER, UN OCHA, UN WFP)

Early Warning and Mitigation (UNESCO IOC)

Environmental Monitoring

Contributions to UN Conventions (UNCBD, UNCCD, 
UNFCCC)

World cultural heritage mapping (UNESCO)

Education and Capacity Building

PhD program (UN University)

Capacity Building 

DLR contributions to UN activities
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BIOTA
-East

disturbance
gradient

BIOTA-
West

climate gradient

BIOTA-
South

ecosystem
gradient

BIOTA
East

Analysis of Biodiversity
Changes in Africa

Integrated Research 
Project 

Funding: German Ministry
for Education and 
Research (BMBF)

German contribution to UN 
Convention on Biological 
Diversity (UNCBD)

Biodiversity Research in Africa – Project BIOTA
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Climate Data

Remote Sensing data
Species Distribution

Analysis

Modelling

Example: Species Habitat Mapping

very high

high

Predicted

habitat

Suitability:
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Economic and ecological restructuring of Land- and 
Water Use  in Khorezm (Uzbekistan)

Joint project:  
• Center for Development Research, Bonn 
• German Aerospace Center (DLR)
• Partner organizations in Uzbekistan
• UNESCO

Integrated research approach:

• Natural Resources Management
• Agricultural Production
• Economy
• Society and Institutions
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Example: Irrigation Management

Input: MODIS 
biophysical parameters 
(LST,�, albedo, NDVI, 
LAI)

Method: Surface Energy 
Algorithm for Land 
(SEBAL)

Applications: Water 
Balances, Irrigation 
Performance Indicators



Institut für Methodik der Fernerkundung bzw. Deutsches Fernerkundungsdatenzentrum

Folie 25

German Remote Sensing Data Center (DFD)
25

© Sub-NIAPP, 2000

Decision support on sustainable development 
of the Mekong Delta, Vietnam

1

2

3

4
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Decision Support System, Mekong Delta, 
Vietnam
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Disaster Management and Civil Security

Emergency Mapping (UN SPIDER, UN OCHA, UN WFP)

Early Warning and Mitigation (UNESCO IOC)

Environmental Monitoring

Contributions to UN Conventions (UNCBD, UNCCD, 
UNFCCC)

World cultural heritage mapping (UNESCO)

Education and Capacity Building

PhD program (UN University)

Capacity Building 

DLR contributions to UN activities
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Mapping of Archaeological Sites of Uruk, Iraq

Monitoring of World Heritage 
sites

Research project in cooperation 
with UNESCO and German 
Archeological Institute 

IKONOS data to detect illegal 
digging and to better map the 
extent of known excavations 
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Disaster Management and Civil Security

Emergency Mapping (UN SPIDER, UN OCHA, UN WFP)

Early Warning and Mitigation (UNESCO IOC)

Environmental Monitoring

Contributions to UN Conventions (UNCBD, UNCCD, 
UNFCCC)

World cultural heritage mapping (UNESCO)

Education and Capacity Building

PhD program (UN University)

Capacity Building 

DLR contributions to UN activities
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Education and Capacity Building

Cooperation with UN University - Institute for 
Environment and Human Security (UNU-EHS) 

PhD programs

Research in vulnerability and risk assessment

Capacity Building

Training courses

Simulations and Real-time exercises

Technical Hands-on Training e.g. for 
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Components of Capacity Building Training Modules

Presentation

PowerPoint
or HTML/XML

E-learning

Exercise

Training on GIS
& Remote Sensing

Technical
Documentation

Compendium
describing the
components,

curriculum etc.

Exam
HTML/XML/ Flash
e-learning exams

CertificateEvaluation
Sheet
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Training Material: Indian Ocean Tsunami Early Warning System
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2nd. UN-OOSA SPIDER Workshop in Bonn
UN-OOSA + UN-EHS + DLR
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GNEX‘07 – 2nd European Emergency Exercise, Oct. 2007

A one-week near real time exercise on 
applying satellite imagery for supporting
international crisis response mechanisms
in Europe

DLR-ZKI coordinated the exercise and 
provided satellite image maps

About 18 European research institutes and 
at least 60 scientists successfully worked
together to produce the requested
information
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Capacity Building Examples 
AMC – Field Training activity on Cyprus 2007

Disaster

European Community Assessment Mission Course jointly organised by THW and 
Johanniter International Assistance (JUH) in the framework of EU project LIMES



Institut für Methodik der Fernerkundung bzw. Deutsches Fernerkundungsdatenzentrum

Folie 36

German Remote Sensing Data Center (DFD)
36

Final remarks

DLR is actively involved in research projects in support of civil security, 
environmental monitoring and sustainable development worldwide 

DLR provides through ZKI the German contribution for European and 
international civil protection and UN humanitarian relief using earth 
observation

Capacity Building is an integrated part of the DLR activities in
environmental monitoring and disaster management and is available for 
third parties.

DLR is supporting the UN Program Space based Information for Disaster 
Management and Emergency Response (SPIDER) 
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Thank you for your attention !


