
   

 

 

Monitoring of icebergs   NRT processor for automated 
iceberg detection  

  

The majority of the icebergs present in northern latitudes 
originate from western Greenland glaciers, from where they 
drift into Baffin Bay, circulating north along Greenland coast 
and south along Canadian coast. Some also drift more 
southwards through the Davis Strait up to the Grand Banks. 
Estimated numbers of icebergs that have its source in 
Greenland range from 10,000 to 30,000 every year. Though 
they are most striking features in Polar waters, they pose a 
hazard to shipping and seabed structure.  
 
In order to improve ship routing, a novel NRT processor that 
automatically detects and charts icebergs from images 
provided by the German radar satellite TerraSAR-X has been 
developed.  
 

Iceberg drift in northern latitudes  
 
 
 
 
 
 
 
 

  The NRT processor is based on the constant false alarm rate 
(CFAR) detector, which has proven its usefulness for target 
detection already. Different from the standard approach, we 
not only estimate statistical properties of open water 
backscatter expressed by a probability density function, but 
also survey in more detail recurring patterns (i.e. waves) 
building on former studies on wind and sea state retrieval. 
This allows discriminating icebergs from most false alarms that 
arise from rough sea and strong winds and significantly 
reduces the false alarm rate. On average, the processor attains 
a detection rate of 90 % and 0.002 false alarms per km².  
 
 
  
 
 
 
 
 
          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mean backscatter of 138 manually identified icebergs from a series 
of TerraSAR-X images in dependence of the local incidence angle 
(blue dots) and expected backscatter in open water for different 
upwind speeds (lines). 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sea state retrieval  
 
In addition to iceberg detection, a processor for wind and 
sea state retrieval exploits TerraSAR-X image spectra in order 
to visualize changings in the length and direction of waves 
travelling into sea ice. 
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Example of icebergs detected on a 
TerraSAR-X Wide ScanSAR image 
taken in Oktober over Lancaster 
Sound 

Wavelength in sea ice over Den-
mark Strait ranges from 400 m 
(blue) to 350 m (green)  
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Classification of sea ice     

The processor for sea ice classification differs between sea ice 
covered areas and open water. Sea ice covered areas are 
analysed more detailed with regard to degree of deformation 
and subsequently assigned to different sea ice classes. 
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DLR is the national aeronautics and space 
research centre of the Federal Republic of 
Germany. Its extensive research and 
development work in aeronautics, space, 
energy, transport and security is integrated 
into national and international cooperative 
ventures. In addition to its own research, as 
Germany’s space agency, DLR has been 
given responsibility by the federal 
government for the planning and 
implementation of the German space 
programme. DLR is also the umbrella 
organisation for the nation’s largest project 
management agency. 
 
DLR has approximately 8000 employees at 
16 locations in Germany: Cologne 
(headquarters), Augsburg, Berlin, Bonn, 
Braunschweig, Bremen, Goettingen, 
Hamburg, Juelich, Lampoldshausen, 
Neustrelitz, Oberpfaffenhofen, Stade, 
Stuttgart, Trauen, and Weilheim. DLR also 
has offices in Brussels, Paris, Tokyo and 
Washington D.C. 

Example for sea ice classification on a TerraSAR-X ScanSAR image 
taken during the incident of the RV Akademik Shokalskiy  
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