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Monitoring Oil Spills with SAR is a well 

stablished task, so, what is new? 
 

This talk:  
Beyond of: Is it ‘oil’ or ‘not-oil’?…. 
          Is it ’thin oil’ or ‘thick oil’…. 

 
   Is it recoverable? 



What has been done for oil thickness detection…. 
(Using Microwave Remote Sensing) 
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Background,  



Image Courtesy of NASA, JPL 



What has been done for oil thickness detection …. 
(Using Microwave Remote Sensing) 
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Taylor Oil Spill Experiment 

Spill Background: 

Figure 1: Composite of TCNNA and manually extracted oil slicks associated with the 
Taylor site in BOEM lease block MC020: August 2010 to January 2012. These outlines 
are from oil signatures sourced from the Taylor site and imaged by radar and optical 
satellites. Gridded outlines show BOEM lease blocks in region. Energy production 
platforms are visible as radar-bright targets. The background corresponds to a SAR 
image collected in 2012. 



Expedition objectives: 
• Identify oil features 
• Collect oil samples 
• Collect video & photography of 

oil features 
 

      Assets: 
• Aerial support from WoC 
• Boat with Structure Scan Sonar 
• Spectro-radiometer 
 
Satellite data acquired: 
• Fine Quad-PolSAR (Radarsat-2) 

(3m resolution SAR C-band) 
• TerraSar-X Single pol VV 

(10m resolution SAR X-band) 
• Hyperion (EO-1) 

• Hyperspectral 
• ALI (EO-1) 

• Multispectral 
• MODIS (Aqua-Terra) 
 

 

TOSS Expedition 



Time to watch a movie! 

































 



 



 











Chemical and spectral analysis of oil samples 



Thin Sheen 

Heavy thick Oil 



Spectral Analysis 



Spectral Analaysis 







Use of SAR to detect floating oil. Wind Range: 0 to 12m/s 



Further Steps 
Develop a geophysical model that process and classifies SAR imagery 

For detection of thick patches of emulsified oil 

We still need to understand: 
 

Under which ambient-sensor configurations we can see 
and we can not see the oil – emulsions. 

 
To accomplish this, we have plan a new set of field 

expeditions in coordination with  
NASA, NOAA, and MDA Corporation 



New Output Model 

Binary Output Oil-Not Oil Probability Oil Function 



Oil with weather features: 
Ideal winds 



Sources of SAR data 

Satellite Launch 

(Lifetime) 

Freq Polarization Resolution Swath 

TerraSAR-X 2007 X Full-Pol 1 – 30 m 5 – 200 km 

Radarsat-2 2007  C Full-Pol 3-100 m 20 – 510 km 

Cosmo-SkyMed (4) 2007(2)/2008/2010 X HH, VV 1 -100 m 10 – 200 km 

TanDEM-X 2010 X Full-Pol 1 – 30 m 5 – 200 km 

ALOS-2 2014 L Full-Pol 1-100 m 25 – 350 km 

Sentinel-1A 2014 C HH, VV, VH, HV* 5-20 m 80 – 400 km 

CSK- 2nd Gen (2) 2015 X Full-Pol 0.8 – 20 m 10 – 200 km 

PAZ  2015 X Full-Pol 1-30 m 5 – 200 km 

Sentinel-1B 2016 C HH, VV, VH, HV* 5-20 m 80 – 400 km 

RCM (3) 2018 C Dual / Compact 5 – 50 m 20 – 350 km 

NI-SAR 2020 L Full-Pol / 

Compact 

3 – 50 m 240 km 



Conclusion: 

 
• The capability of SAR to detect oil emulsions sheds 

light on the monitoring and assessment of further 
oil spills. Not only to detect presence/absence of oil, 
but its relative thickness. This is of great importance 
on the planning and coordination of response 
operations. 
 

THANKS! 


