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TanDEM-X 
Interferometric Data Acquisitions (December 2010 – 2015) 
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Synthetic Aperture Radar (SAR) Interferometry 
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Australia, Finke Gorge National park    



Iceland, 2014 
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Kamchatka, Russia 



Atacama Desert, Chile 



TanDEM-X  

(2013) 

Comparison of Digital Elevation Models  

SRTM  

(2000) 



DEM Production Status (June 2016) 



 



Climate Change 

Disaster Mobility Hazards 

Environment Resources Sustainable Development 

Megacities 

Societal Challenges of Global Dimension 

http://my-blackberry.net/wallpapers/63/m/Irrigation,_Kufra_Growing,_Sahara,_Africa.jpg


Las Vegas, USA (time series of 20 images) 



Mato Grosso, Brazil - Deforestation 



Crop Monitoring, Wallerfing, Germany (X-Band, F-SAR) 

March 2013 

June 2013 
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Mississippi, USA - Flooding 



Recovery Glacier, Ice Flow Veloctiy, Antarctica  
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Campi Flegrei, Vulcano Uplift  
Copernicus data (2015), Sentinel-1, ESA/DLR-HR 



Nepal Gorkha Earthquake, April 25, 2015  

1 Color Cycle = 13.8 cm  

Copyright: Copernicus data (2015)/ESA/DLR-HR  

Copernicus data (2015), Sentinel-1, ESA/DLR-HR 



Radar Remote Sensing and Global Societal Challenges 

0 cm/day 

85 cm/day 

Deforestation, Brazil 
Glacier Movement &  

Ice Melting, Switzerland Copper Mine (DEM), Chile  Subsidence, Mexico 

Vulcano Monitoring, Island Urban Planning, Istanbul 

Vehicle 

Velocity 

Traffic monitoring, Prien  
Flooding, Deggendorf, 

Germany 

Climate Change Environment Resources Sustainable Development 

Disaster Mobility Hazards Megacities 



Future Spaceborne Radar Systems 



Next Generation of  
Remote Sensing Satellites 

New Remote Sensing Products 
and Earth System Modelling 

Societal 
Challenges 

Climate 

Environment 

Disasters 

Resources 

Satellites Ground Segment 

http://my-blackberry.net/wallpapers/63/m/Irrigation,_Kufra_Growing,_Sahara,_Africa.jpg


Dynamic Processes on the Earth Surface 

Ocean Currents* 

Soil Moisture* 

Sea Ice Extent* 

Forest Biomasse Change* 

Deforestation, Degradation, Fires* (REDD)  

Glacier & Ice Cap Dynamics* 

Volcanic Activities 

Earthquakes 

Permafrost* 

Land Slides 

Flooding 

Biodiversity 

*) Essential Climate  

 Variables 







Biosphere 



source 

sink 

from IPCC AR 5, 2013 



Forest and Carbon Global biomass distribution and its dynamic are widely unknown!  

Defries Brown Interpolation 44 

Potter Olson Brown and Luego 

Fearnside 

Interpolation            Model       Model + Satellite 

Forest and Carbon 



Friedlingstein, P. et al, Journal of Climate, 2014 
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Atmospheric CO2 – Terrestrial Sink / Source 

sink 

source 



Polarimetric SAR Interferometry 

Forest height and Biomass 

Polarimetric Backscattering 

3-D Forest Structure 



Radar Tomography – Forest Profile in L-band 
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Bangladesh Mangrove Height, 2011-2013 
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Geosphere 



Earthquakes 

systematic multi-temporal  

acquisitions (image stacks) 

λ/2 ≈ 12 cm 

 
Volcanoes 

Subsidence Land & Sea Ice 

 

  measurement of  

          deformations of mm – cm 

Deformation Mode 

http://www-radar.jpl.nasa.gov/sect323/InSar4crust/HME/geo_flat90m+fltsS1.JPG
http://vulcan.wr.usgs.gov/Imgs/Jpg/Sisters/WestUplift/ssis_InSAR_may2001.jpg


Etna Volcano (1992 - 2001) 

(P. Lundgren, NASA JPL) Time series of 200 SAR images (ERS-1/2) 



Semarang – Indonesia 

Deformation   [mm/year] 

60 -60 



Mexico City - Subsidence 



Hydrosphere 
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Tandem-L provides unique & 

complementary information: 

• high spatial resolution  

and frequent coverage 

• soil moisture (also  

below vegetation) 

• water level changes and 

DEMs below vegetation 

• ocean waves, wind & currents 

35 km resolution 

10-40 km resolution 

Tandem-L 

7 m resolution 

weekly coverage 
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Fully Polarimetric Soil Mapping with High Spatial amd Temporal Resolution 



Geocoded Soil Moisture Mosaic for 

Jülich 25/04/13  

Geo-coded and mosaicked soil moisture from second acquisition date 25.04.2013  

in combination with a GoogleEarthTM image for reference (all non-agricultural  

areas like mining and urban regions, forests and water bodies are masked out). 

Jülich 



Cryosphere 



ICESAT 

CryoSAT-2 

TanDEM-X 

GRACE 

Tandem-L 

Tandem-L provides  

unique information: 

• glacier flow in 3-D  

• 3-D ice structure and its dynamics  

• DEMs mit high spatial 

and temporal resolution 

• thaw and freeze cycles 

• sea ice classification 

  ideal complement to existing  

or planned cryosphere missions 

15 km ground track 

distance (equator) 

15 km x 250 m 

spatial resolution 

> 200 km 

spatial resolution 

1 year for single 

global coverage 

7 m resolution 

weekly coverage 



Drygalski Glacier, Oct 2007 – July 2008 



 

Sentinel-1/ESA/ENVEO, 2016 



Tandem-L: Radar Mission Concept 



Mission Concept 



Direct Radiating Arrays Reflectors with Digital Feed Array 

Digital Beamforming 



Digital Beamforming with Large Reflector Antenna 



Digital Beamforming with Large Reflector Antenna 
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TerraSAR-X/TanDEM-X 

2 global coverages / week 1 global coverage / year  

Digital Beamforming 

Days 

Comparison of Imaging Capacity 





Future Spaceborne Radar System Concepts 

Low Earth Orbit  

(LEO) Satellites  

Geostationary 

Illuminator (GEO)  

and  LEO Receivers 

Medium Earth Orbit 

(MEO) Satellites 

Vision of a Websensor for Climate and Environment 




