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How spaceborne radar works…
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Radar Interferometry
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SIR-C/X-SAR

9. April 1994 
30. September 1994

SIR-C/X-SAR - Shuttle Imaging Radar 1 / 2

L (24 cm)C (5 cm)X (3 cm)



SRTM 
STS-99

11. Februar 2000 

SRTM – Shuttle Radar Topography Mission

Janice Voss, Kevin Kregel, Dominic Gorie, Janet Kavandi
Mamoru Mohri, Gehard Thiele 



SRTM – First Results



High-Resolution Spaceborne Radars 
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…during the environmental tests



Image quality of spaceborne radar systems (Year 2000)
ca. 10 m  20 m resolution 



Pyramids of 
Giza, Egypt
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Disaster Monitoring

Deepwater Horizon
Gulf of Mexico
30 April 2010

100 km (54 nmi)

Oil Platform

© AFP



DLR Center for 
Satellite based Crisis 
Information - ZKI
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TerraSAR-X
Sydney, Australia 
multi-temporal images



TerraSAR-X Google Earth

Deformation: Train Station Berlin 



June - Sept.

deformation [cm]

Deformation: Train Station Berlin 



Launched 21 June, 2010



Standards for Digital Elevation Models (DEM)
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TanDEM-X: 
First Digital Elevation Model

October
revolution

island

< 20 cm height
accuracy !



Data Acquisition – Timeline over 3 Months



March 2011
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Salar de Uyuni,
Bolivia
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Iceland
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Future Spaceborne Radar Systems



Earthquakes Volcanoes

Ocean

Land & Sea Ice

Subsidence

Traffic

Land Environment

ReconnaissanceDisaster 
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Dynamic Processes on the Earth Surface





Tandem-L Mission Concept



3-D Structure Mode
Polarimetric SAR 
Interferometry 
(Pol-InSAR)

Forest height and Biomass

Polarimetric Backscattering

3-D Forest Structure

Tomography



Earthquakes

systematic multi-temporal 
acquisitions (image stacks)

λ/2 ≈ 12 cm


Volcanoes

Subsidence Land & Sea Ice

 measurement of 
deformations of mm – cm

Deformation Mode











Digital Beamforming with Reflector Antennas



TanDEM-X

Day

2 global coverages / week1 global coverage / year

Tandem-L

Swath width:
30 km

Duty cycle:
3 Min. / Orbit

Swath width:
350 km

Duty cycle:
30 Min. / Orbit

Comparison of Imaging Capacity





Vision for Radar Remote Sensing

Low Earth Orbit 
(LEO) Satellites 

Geostationary 
illuminator + 

small receivers

Medium Earth Orbit  
(MEO) Satellites

• Short revisit times by 
multiple SAR satellites

• Conventional technique 
with low risk

• Constant illumination with 
geostationary transmitter 

• Signal reception by passive 
low-cost micro-satellites

• Huge simultaneous   
access area 

• Multiple revisits per day 
with one satellite




