
 

 

 

Satellite-based applications for 
maritime safety and security 

 Meteo-marine parameters   Near real-time oil and ship 
detection 

Satellite observations for maritime applications provide a 
powerful tool to monitor both environment and security and 
safety concerns. Security comprises a broad set of policy 
concerns, e.g. border surveillance and piracy. Safety topics are 
traffic safety, environmental protection, fisheries control and 
Search and Rescue. High-resolution Synthetic Aperture Radar 
(SAR) such as German TerraSAR-X satellite or the ESA’s 
Sentinel-1, offer the advantage to observe events in remote 
regions covering large areas as well at night and in almost all 
weather conditions. SAR image allow maritime users to 
estimate a large spectrum of processes, parameters and 
features. Over the last few years, radar monitoring from 
satellites has contributed to reduce the oil pollution in 
European waters to a significant extent. Furthermore, SAR 
data are also used to provide advice about shipping passages 
on icy routes. The improved accuracy of marine and 
meteorological parameters can help to reduce the frequency 
and severity of shipping accidents.  
 
 
 
 
 
 
 

  

 
 
 
Meteo-marine parameters observed by high-resolution 
radar satellite images. Wind fields and sea state: 
Synthetic aperture radar can provide wind information over 
the ocean by measuring sea surface roughness and the 
corresponding sea state parameters can be estimated from 
the same image. Recent development of meteo-marine 
parameter assessment with X-band SAR Images allows 
obtaining wind and sea-state information over large areas at 
high resolution and thus represents a valuable complement to 
in-situ measurements and model results. 

Derived wind fields over the german bight 
 
 
 
 
 
 
 
 
 
 
 
 

 Oil spill detection: Oil spills resulting from intentional or 
unintentional releases into oceanic or coastal waters 
represent a major threat to marine ecosystems. The adverse 
effect of oil spills on these ecosystems is the subject of 
considerable political, environmental and scientific concern. 
Earth Observation data from satellite provides an effective 
way to monitor and contrast chronic sea oil pollution 
procedures. Response clean-up operations in case of 
maritime accidents can likewise be more easily enforced by 
spaceborne surveillance.  

 
 
 
Ship detection: Maritime awareness is a prerogative for 
good maritime governance. This is valid across the entire 
spectrum of maritime activities – from traffic, security, law 
enforcement to fisheries. In particular the AIS automatic ship 
reporting system as received by satellite makes global 
monitoring of ship traffic possible, and complementary 
radar imaging satellites can identify non-reporting ships by 
regular samplings.  
 
 

Near real-time services for iceberg detection and sea ice classification  

Example of oil spills, detected on TerraSAR-X image, acquired over 
West Africa 
 

Wake turbulence behind individual wind turbines at Horns Rev 
wind farm, Denmark. © Vattenfall Wind Power Denmark 



 

 

Maritime security applications     

High-resolution satellite synthetic aperture radar (SAR) give a 
large benefit to serve maritime users’ demands on a wide 
array of processes. Typical applications are: 
 
- Monitoring of ship traffic and secure navigation  

- Disaster monitoring, oil spill detection  

- Information on sea ice conditions and trends 

- Estimation of ocean wave parameters and wind fields 

- Estimation of underwater topography 

 

Comparison of SAR ship detection (red) and Sat-AIS (green) for 
traffic anomaly detection 
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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 7700 employees at 
16 locations in Germany: Cologne 
(headquarters), Augsburg, Berlin, Bonn, 
Braunsch weig, Bremen, Goettingen, 
Hamburg, Juelich, Lampoldshausen, 
Neustrelitz, Oberpfaffenhofen, Stade, 
Stuttgart, Trauen, and Weilheim. DLR also 
has offices in Brussels, Paris, Tokyo and 
Washington D.C. 

 

Application: Sea state analysis to dervive underwater topography 
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