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•  Ethane (C2H6) is the most abundant non-methane hydrocarbon in the atmosphere. It 
has a ~2 month lifetime against oxidation via reaction with OH. 

•  Ethane has anthropogenic, pyrogenic, biogenic, oceanic and geologic sources. (Etiope 
and Ciccioli, 2009). Anthropogenic emissions are dominated by leakage from natural 
gas production and transmission (Franco et al., 2015). 

•  Observations show a decrease of ethane mixing ratios from 1984 to 2010 over many 
regions of the globe (Simpson et al., 2012). This decline has been attributed to a 
reduction in fugitive emissions from natural gas venting and flaring over this period 
(Aydin et al., 2011). 

•  After 2010, a positive trend in ethane mixing ratios across the northern hemisphere 
has been observed. It is hypothesized that the recent development of shale gas and 
tight oil reservoirs in North America are the main drivers of the recent positive trend 
(Franco et al., 2015).  

   Global Budget: missing categories in GEOS-Chem 
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  Spatial distribution over the U.S. 
By applying C2H6/CH4 emission ratios to satellite-derived CH4 emissions (Turner et al., 2015), we are working to estimate the 
spatial distribution of ethane emissions from recent North American oil and gas activities.  Enhanced concentrations over oil and 
natural gas basins can be seen when U.S. emissions are scaled from 2010 satellite-derived CH4 emissions. 

•  GEOS-Chem v10e (uses HEMCO) currently includes three sources of ethane: 
anthropogenic, biofuels and biomass burning.  

•  Recent work (Etiope and Ciccioli, 2009) suggests that geologic emissions, which are 
not currently included in the model, may be larger than biomass burning emissions 
(~2- 4 Tg y-1).  

•  Despite a different source profiles (see below), the total global emissions produced by 
inventories in GEOS-Chem v10e is of a similar magnitude to the global ethane 
emissions estimated by Etiope and Ciccioli (2009). 
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Monthly-averaged total columns of C2H6 and associated 1-standard deviation bars 
displayed on a one-year time base, from the FTIR retrievals performed above ISSJ 
between July 2005 and May 2013. The blue curve and shaded area show on a 
one-year time base the running mean fit to the daily-averaged columns (with a 
two-month wide integration time and a 15-day time step) and the associated 1-
standard deviation, respectively. The red line and shaded area represent 
corresponding information, but deduced from the smoothed GEOS-Chem output. 
Note that the 1-standard deviations around the running mean are calculated on the 
basis of the daily-averaged columns and hence include interannual fluctuations as 
well as variability of the monthly mean. 

•  We find that GEOS-Chem v.10e overestimates ethane concentrations at 
the surface compared to Northern Hemisphere ESRL Global Monitoring 
Division air samples (http://www.esrl.noaa.gov/gmd/dv/data/). 

•  Franco et al. (2015) found that the ethane burden simulated by GEOS-
Chem v9-01-03 (XIAO+GFED3 emission inventories) is systematically 
lower than ground-based Fourier Transform Infrared solar spectra 
recorded at the Jungfraujoch high-altitude station (Swiss Alps, 46.5°N, 
8.0°E, 3580m a.s.l.). 

  Comparison to observations: surface versus column inconsistencies 
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