
Automatic Detection of Natural Oil Slicks in 
Synthetic Aperture Radar (SAR) images

Natural oil  slicks form due to the seepage of oil  covered gas bubbles from the sea floor.  While a 
significant part of the oil and gas emerging from natural seeps gets disintegrated or mixed in the water 
column, some oil coated bubbles reach the surface and form a thin layer, called an oil slick. Oil slicks  
drift along paths determined by wind and surface currents until they finally break up. The ability to 
detect oil slicks depends on the nature of the oil slick as well as the evolution of the local wind and 
current conditions present in the region of the slick. Oil slicks do not always originate from natural 
sources  but  also  from refineries,  industrial  plants,  oil  platforms  and  ships.  If  the  oil  slicks  form 
repeatedly around the same location and if they do not have the characteristic linear shape of a ship 
generated oil spill, then we assume that these oil slicks originate from natural oil seeps. 
Oil slicks produce distinctive remote sensing signatures as they dampen the Bragg waves and hence 
appear  darker  and  smoother  in  SAR images.  Oil  slicks  from natural  hydrocarbon  seeps  are  best 
detected in SAR images if wind speeds range between 2-8 m/s during SAR image acquisition. If the 
wind is too strong, the slicks break up quickly and if the wind is too weak, the sea surface appear too  
dark in the SAR images. There are many existing algorithms to detect natural oil slicks in SAR images, 
but there is yet to be an automated procedure for it. Such an algorithm could facilitate the search for 
locations of natural oil seeps and could be useful to quantify the amount of oil and gas escaping from 
the seeps.  
The aim of this PhD thesis is to develop an algorithm that can automatically detect the natural oil slicks 
and their origins in SAR images. This task is particularly difficult because it requires not only the 
detection of slicks but also the automatic classification of a detected slick as a natural oil slick or a 
'look-alike',  a  term used to describe other  objects  like biological  surface films caused by plankton 
blooms or atmospheric waves, that can be mis-detected as oil slicks. By finding temporally repeating 
origins of oil slicks within a 2.5 km radius, the potential locations of oil seeps may also be found. 
This thesis preliminarily focuses on the Black Sea as this region is known to hold natural oil seeps that  
have been verified by MARUM. Data provided by the European Space Agency's ENVISAT ASAR 
sensor is used and the algorithm is being implemented in python.

Figure 1: Subscenes of ASAR IMP images from ENVISAT showing oil slicks in the Black sea. The 
images acquired on 08 April 2008 (left) and 29 December 2003 (right) have been verified as natural oil 
slicks by MARUM


