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Thanks to the critical enabling 
support from…. 
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Oil spill response is need-based science 

Needs: 
 
Fast 
Proven 
Reliable 
Well Understood 
USEFUL!!! 

Useful => Answers useful questions in a useful 
manner. 3 



Oil Spill Science 

1 – What kind of spill is it (triage)? 
2 – Where is the thick oil? 
3 – Where is the oil heading (model input)? 
4 – What is in the path of the oil? 
5 – Mitigation strategy evaluation 

Key Questions (for remote sensing) 

from Leifer et al., 2012. Remote Sens. Environ. 4 



Useful Oil Spill Remote Sensing 
1 - Triage – first-est is best-est. 
 
2 – Where is the thick oil? Is there thick oil? 
False positives. 
 
3– What is in the path of the oil? 
Ecosystem mapping 
 
4 – Mitigation strategy evaluation 
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False positive   Visible Oil 
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AVIRIS SWIR Oil Thickness 
Mapping on the ER2 
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AVIRIS Measurements of Carbon-Hydrogen Bond 
Spectral Signature in Gulf Oil Spill 

First AVIRIS results over the Gulf Oil Spill showed the spectroscopic 
signature of the crude oil carbon-hydrogen bond SWIR absorption features. 
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Oil Imaging Spectroscopy 

from Clark et al., 2010b. Open source report 
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USGS first Mapping of 1200, 1730, and 2300 nm 
Carbon-Hydrogen Bond Absorption with AVIRIS 

Key Hurdle: Captured Phenomena 
from Clark et al., 2010b. Open source report 10 
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Presentation Notes
The first step of the analysis is to run radiative transfer calculations for atmospheric effects.Then, a tri-band ratio parameter for each of the three identified bands is calculated and presented in an RGB image to visualize thick oil locations.  Note how the index shows expected patterns in spatial distribution of oil, thickest at a front end, thinning on the downwind side (downwind is upper right).



AVIRIS oil slick coverage on the ER2 

From Clark et al., 2010b open file report 11 



Ocean Imaging – Timely Oil Thickness Classification 

please pay attention 
during Jan’s talk 12 



Total oil AVIRIS mapped 17 may 2010 

From Clark et al., 2010b open file report 13 



Airborne LIDAR for submerged oil 
detection 

From Leifer et al., 2012 Remote Sensing of Environment 14 



Satellite LIDAR for submerged oil 
detection 

From Leifer et al., 2012 
Remote Sensing of Environment 
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Airborne UAV SAR high resolution 
Oil slick thickness mapping 

From Leifer et al., 2012 Remote Sensing of Environment 16 

UAVSAR High 
sensitivity allows 

sensing of dielectric 
coefficient of oil slick 



Infrared Hyperspectral Monitoring of In 
Situ Burn (AVIRIS) 

From Leifer et al., 2012 Remote Sensing of Environment 17 



Federal Oil Spill Team for Emergency 
Response using Remote Sensing 

FOSTERRS  

• Collect and disseminate comprehensive 
information on state-of-the-art, oil spill response 
technologies and platforms. 

• Solicit Readiness Assessments of technologies. 
• Establish Agency Point(s) of Contact. 
• Provide current information on asset availability 

for rapid tasking and efficient data delivery in 
support of oil spill responders. 

• Organize focused workshops and meetings. 

Mission: To coordinate the dissemination of information 
on current  State-of-the-Art remote sensing technology 

in support of spill response and policy decision 

Participation : NOAA, NASA, NRL, USGS, USCG . . . .    
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Airborne Oil Spill Remote Sensing 
Instruments 
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Satellite Oil Spill Remote Sensing 
Instruments & Platforms 
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Conclusions 
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• Hyperspectral SWIR imaging spectroscopy is 
diagnostic of thickness, oil:water ratio. 

• Lidar can remotely sense subsurface oil. 
• Combined Lidar, and hyperspectral spectroscopy 

can monitor dispersant effectiveness. 
• UAVSAR maps oil thickness. 
• SWIR can be used to monitor in situ burning. 
• Satellite SAR is more sensitive than visible satellite, 

but trigger level is uncertain. 
 

• Optimum time for developing oil spill remote 
sensing technologies is NOT during a spill. 

(but often the only time significant surface oil and resources are available is 
during an oil spill) 
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