
Special Session: Selected Applications, Civil Security
- Rapid Mapping -

Dr. Harald Mehl
23.04.2008, Mexico D.F.



Institut für Methodik der Fernerkundung bzw. Deutsches Fernerkundungsdatenzentrum

Folie 2

German Remote Sensing Data Center (DFD)
2

Rapid Mapping Demand for Information on

Natural Disasters

Humanitarian Relief Missions

Immanent threats for the Population

Civil Security & Emergency Response

Risk Analysis

Preparation/
Prevention

Alertness

Emergency Relief

Transition Phase
Relief & Reconstruction

Reconstruction

Disaster
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EO – Core Competences 

Innovation in use of data thru 
development and operations 
of services

Applications and Services

Ensure the access to earth 
observation data

Payload Data Ground Segment
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DFD Payload Ground Segment: Station Network

Permanent Neustrelitz (Germany) 3 LSX-band 7.3 m, LS-band 4.0 m, VHF

Oberpfaffenhofen (Germany) X-band 3.6 m, L-band 2.4 m, L-band 4.0 m
X-band (5,6 m) on behalf of European Space Imaging

O‘Higgins (Antarctic) LSX-band 9.0 m

Chetumal (Mexico) LSX-band 9.0 m
Transportable Ny Álesund (with GFZ, Spitzbergen) X-band 4.0 m

Mobile Recife (Brazil) L-band 0.9 m
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DFD Ground Segment Services
In Neustrelitz: services primarily for high data rate missions over Europe

Champ, Grace, BIRD, EnMAP (national)

ERS-1, ERS-2, Envisat (national)

Koronas-F (national), Maroc/Tubsat (national)

TerraSAR-X , TanDEM-X (national/Infoterra)

IRS-1C/IRS-1D (Euromap), IRS-P3 (Euromap, national)

IRS-P6 (ResourceSat), IRS-P5 (CartoSat) (Euromap)

Orbview-2 (Orbimage)

ALOS (comm. ESA-Earthnet)

Landsat-7 (ESA-Earthnet)

In Oberpfaffenhofen: primarily for low
data rate missions and PAF/PAC functions

NOAA, Metop (national)

Meteosat, MSG (national)

Oceansat-1 (IRS-P4) (national)

ERS, Envisat PAF/PAC (ESA)

Terra, Aqua (national, ESA)

IKONOS ROC (European Space Imaging)

International stations network:
for missions and commercial customers

ERS-2, Landsat-5/7, IRS-1C/D, NOAA, Champ, BIRD, 
Terra, Aqua, Envisat
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TerraSAR-X – First German SAR Satellite

Launch: June 15,  2007

First Image: June 19, 2007

Orbit: 514 km

Spat. Res.: down to 1 m

• Approved formation flight with TanDEM-X

• Mission control, data acquisition, processing and distribution from DLR 

institutes in Oberpfaffenhofen

• Scientific coordination and applications: DLR-DFD

• Commercial distribution: Astrium/InfoTerra

• Contribution to GMES
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Linking Space Technology and Disaster Management

Data 
Reception

Data 
Reception

Data 
Archiving

Data 
Archiving

Data 
Management

Data 
Management

Technical ExpertiseTechnical Expertise

Environment & 
Geoinformation
Environment & 
Geoinformation

Crisis
Informationen

Crisis
Informationen

Applications CompetenceApplications Competence

Political Decision Makers

Situation Centres 

Relief 
Organisations

Public
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Provision and acquisition of satellite based crisis 

information

Basic maps and assessment maps (emergency mapping)

Rapid generation of customized information products in 
case of natural and environmental disasters

24 hours/7days duty in case of disaster

Established contact points in Germany and Europe 
as well as in international institutions

Responsibilities and Tasks of the ZKI
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Rapid Rapid MappingMapping……howhow itit worksworks ……
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Rapid Mapping workflow I
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Mission of ZKI-Team
Rapid Mapping workflow (1/2)

Heavy earthquake in 
Pakistan 2005

Alerting

What happened?

Where did it occur?

Who is user of needed 
information?

Which satellite sensors 
are qualified?

Who delivers the satellite 
data?

Which analysis/crisis 
information is needed?

[…]

ZKI
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Data 
acquisition

Data preprocessing

Data analysis

Map creation

Dissemination

Mission of ZKI-Team
Rapid Mapping workflow (2/2)
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Rapid Mapping workflow II
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Rapid Rapid MappingMapping in in thethe frameworkframework of of thethe
International Charter International Charter 

„„SpaceSpace & Major & Major DisastersDisasters““
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International Charter “Space & Major Disasters”

Members:

Space Agencies

Satellite Operators

Authorized User:

Civil Protection & Relief Organisations

Defence- & Security Institutions

Objectives:

Provision of a unified system of space data acquisition and delivery to 

those affected by natural or man-made disasters through Authorized

Users 
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www.disasterscharter.org

Activations of the International Charter

Since 2000 the 
Charter has been 
activated ?about 
200 times! 
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Success only through Networks and Partnerships

GMES

BBK/GMLZ

Projects, 
Services

Space Agencies 
and Industry

Research PartnersUsers
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ExamplesExamples forfor ZKIZKI
satellitesatellite--basedbased Rapid Rapid MappingMapping
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ZKI - International Activities (more than 40 to date)
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FloodsFloods
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Flood in the Omusati Region, Namibia 2008

FloodFlood maskmask: : TerraSARTerraSAR--XX ScanSARScanSAR Mode (Resolution: 16m)Mode (Resolution: 16m)
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TerraSAR-X StripMap Mode (Resolution: 3m)TerraSAR-X Spotlight Mode (Resolution: 1m)

Flood in Tabasco, Mexiko 2007 
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2 flood masks of the England flood, July 2007

12,5 m             spatial resolution 3m

RADARSAT-1 TerraSAR-X
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ASAR WS vs. TerraSAR-X (lowest resolution)

More detail, but still not enough information

Town
Town

ASAR WS (150m) TerraSAR-X ScanSAR (16m)

Town

Water mask

3 days after storm surge: hardly any flooding detectable as water has retreated
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Possible storm surge impact from optical MS data

SPOT4 (10m) NIR/SWIR Map of possible storm surge impact

moist areas moist areas
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Bangladesh 2007: Cyclone „Sidr“

Mapping with very high 
resolution data:

+ few damages caused by 

the storm surge are 

detectable (bridges, roads, 

pier)

- number of damages 

underestimated

- Spatial resolution is still not 

sufficient enough to detect 

condition of little (bamboo) 

huts.

- Limited coverage 

(„Hotspots“ have to be known 

before data acquisition)
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EarthquakeEarthquake
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Earthquake in Pakistan, 08th October 2005
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1

2
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FireFire
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Forest fires in Southern Europe, August 2007
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Forest fires on the Canary Islands, August 2007
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OtherOther naturalnatural disastersdisasters oror
humanitarianhumanitarian crisescrises
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Oil spill at the Kerch Strait between Ukraine and Russia

TerraSAR-X Stripmap Mode (Resolution: 3m)

Acquisition:

TerraSAR-X

StripMap Mode 

Nov 16, 2007

Dual polarisation

(VV/HH)

A) oil tanker

B) pier
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Oilspill Antarctica, November 2007

TerraSARTerraSAR--XX StripMapStripMap Mode (Resolution: 3m) in Dual Mode (Resolution: 3m) in Dual PolarizationPolarization (HH/VV)(HH/VV)
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Train crash Ryongchon in North Korea, April 2004
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SummarySummary & Outlook& Outlook
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Summary

Existing Service (24/7, world-wide)

Freely available map products

Outlook

Web-Mapping for individual mapping

Development of a mobile crisis center

Increasing the information content

Better accuracy of the map products

Rapid Mapping Service of DLR ZKI



Institut für Methodik der Fernerkundung bzw. Deutsches Fernerkundungsdatenzentrum

Folie 39

German Remote Sensing Data Center (DFD)
39

ThankThank youyou forfor youryour attentionattention !!


