
EGU 2020  - May 2020 

TanDEM-X for Cryosphere Applications  
 

 
 
 

1 Microwaves and Radar Institute, DLR Oberpfaffenhofen 

2 Institute of Environmental Engineering, ETH Zurich 
 

 

 

 

 

 

 

Irena Hajnsek1/2, Georg Fischer1, Giuseppe Parrella1,  
Philipp Bernhard2, and Silvan Leinss2 

https://meetingorganizer.copernicus.org/EGU2020/EGU2020-8458.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-8458.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-8458.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-8458.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-8458.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-8458.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-8458.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-8458.html
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-8458.html


TanDEM-X und  

zukünftige SAR-Missionen 

TerraSAR-X-add-on for 

Digital Elevation Measurements 
Launched: 21-Jun-2010 



Final 12 m DEM Generation (Total 19,389 tiles) 
 

Digital Elevation Models are available for scientific use over  
the DLR TanDEM-X webportal 



TanDEM-X Global DEM & Science Acquisition Plan 

  

1st Global Coverage (2011-2012) 
• Small baseline (~200 m), HoA* ~ 50 m 

2nd Global Coverage (2012-2013) 
• Increased baseline (~300 m), HoA* ~ 35 m 

• Combination: 

• Dual Baseline Phase Unwrapping 

• Improved Height Accuracy 

Additional Global DEM Acqs. (2013-2015) 
• “Difficult Terrain” to account for shadow & layover 

  Different viewing geometry  

• Antarctica, deserts, filling of gaps 
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*HoA: Height of Ambiguity  2π Interferometric Phase 
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ChangeDEM  

Science Phase 

Science Phase (2014-2016) 
• Acquisitions with special formations 

• ATI, multistatic, PoInSAR,digital beamforming, etc. 

• Higher resolution DEMs with local extend 

Science Acquisitions (2016-2017) 
• Areas of high dynamics w.r.t. local height changes 

• Antarctica costal regions 

• Greenland and permafrost 

• Forest 

ChangeDEM Acquisitions (2017-2020) 
• Topographic changes on a global scale 

• Quality improvements of the global DEM 

 

 
Science Acqs. 

dedicated areas 
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Global DEM processing finished 

 and available for scientific use 



Applications Domains of TanDEM-X:  
Bio/Geo/Cryo/Hydro Sphere 
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TDX is serving different  
application domains! 



DEM Differencing over Retrogressive Thaw Slumps (RTS) 

Photo: Rory Nichols 

Philipp Bernhard 

Height changes over  
RTS from 2011 to 2017 

DEMs from 2011 to 2017 – Evolution of RTS 

DEM Differencing = DEM T0 to T1 changes  



Height loss of Aletschgletscher 2011 - 2018 

08.11.2015 

• Agreement with results of climate scenarios:  
DEG2:        -2.1 m / year      (political aim) 
ENSmed:   -3.6 m / year      (business as usual) 

• Periodic seasonal changes 
• Height increase at the onset of snow melt 

(wet snow detected by low backscatter). 

TanDEM-X  vs.  SwissAlti3D (2009) 
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Silvan Leinss 



TDX VV-HH Phase Difference for Snow Height: Aletschglacier 

09. Dec 2011 20. Dec 2011 11. Jan 2012 22. Jan 2012 02. Feb 2012 24. Feb 2012 

06. Mar 2012 17. Mar 2012 28. Mar 2012 08. Apr 2012 

13. Feb 2012 

30. Apr 2012 11. May 2012 22. May 2012 

-π π 

𝜙𝑉𝑉−𝐻𝐻 ↑   ⇒ 𝑓𝑟𝑒𝑠ℎ 𝑠𝑛𝑜𝑤, 
𝑙 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑠  

𝜙𝑉𝑉−𝐻𝐻 ↓   ⇒ 𝑠𝑛𝑜𝑤 𝑎𝑔𝑒𝑠, 
𝑙 𝑠𝑡𝑎𝑦𝑠 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 

Giuseppe Parrella/ Miriam Schönfeldt 



TanDEM-X DEM: Science Service System 
https://tandemx-science.dlr.de 

Please contact us for data request! 


