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Methane – Stable until 1700s 

Dlugokencky et al.  A Long-term Perspective on Recent Increases in Atmospheric CH4 Abundance, Global 
Monitoring annual Conference, 18-19 May 2020, Boulder CO. 



Introduction: Methane 

Why methane? 20 yr time scale 

Methane is a greenhouse gas with 72 times the Global Warming 
Potential of carbon dioxide on a 20-year time horizon. (IPCC4, 
Ch2, Fig.2.22, 2007) 



Why methane? 100 yr time scale 

Methane is a greenhouse gas with 26 times the Global Warming Potential of 
carbon dioxide on a 100-year time horizon. (IPCC4, Ch2, Fig.2.21, 2007) 



http://www.asiapacificpartnership.org/pdf/CFE/meeting_seoul/workshop_presentations/09_M2M-APP_CFETF.pdf 

Methane – Human Sources 
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Figure 1 a) Showing absorption coefficients 
for methane (blue) and carbon dioxide (red) 
calculated from 
HITRAN 2004 (Rothman et al., 2005)  
Figure 1 b) Transmission spectra of methane 
and carbon dioxide  calculated using 
MODTRAN 4.3 (Berk et al., 1999) for one 
airmass and concentrations of 1.8 and 380  
ppm for methane and carbon dioxide, 
respectively 



AVIRIS Modtran Simulations 



Methane	  

  Total:	  580	  ±	  50	  Tg	  yr-‐1	  	  

  Ancient:	  104	  Tg	  yr-‐1	  

  Fossil	  Fuel	  Industry:	  50	  Tg	  yr-‐1	  
  Seepage:	  50	  –	  85	  Tg	  yr-‐1	  

  Marine	  Seepage:	  20-‐30	  Tg	  yr-‐1	  



Total Hydrocarbon Plume from Trilogy Seep 



105 m3/dy gas 
100 bbl oil/dy 

MODTRAN calculated residuals show AVIRIS can observe methane for 
typical Coal Oil Point seep field emissions and sea surface albedos.  



Roberts, D. A., et al. (2010), Mapping methane emissions from a marine geological seep source using 
imaging spectrometry, Remote Sensing Environments, 114(3), 592-606 



(Roberts et al. 2010) 

-Imagery complications (clouds, surface patterns, etc.) 
-Assumes fixed path length 
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 AVIRIS methane residual 
approach 

6	  August	  2007	  	  
21:40	  UTC,	  4m	  



Equinox (June 19), solar noon, ER2 



Bradley, E.B.., et al. (2010) in progress 



Bradley, E.B.., et al. (2010) in progress 



Thermal 

High Contrast 
Thermal 

Methane 

Cold	  water	  ouDlow	  
from	  plaDorm	  



Courtesy Glenn Diskin, NASA Langley 
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Red- Gas,  Green – oil, Yelllow- both 



Prevailing Gulf winds from east 

Preliminary 




