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Methane is the second-most important greenhouse gas after carbon dioxide. The role of methane 
emissions in climate change is well-known, but the distribution of these emissions from different sources 
across the globe and the underlying emissions processes are often poorly understood. My research uses 
observations of methane gas collected in the atmosphere to understand emissions at the Earth's surface 
through inverse modeling. My results indicate a distribution of methane emissions across North America 
that is very different from government emissions inventories and process-based emissions estimates. 
Relative to these estimate, I find that a much larger share of emissions are human-caused, not natural. 
Emissions from the agricultural, oil, and natural gas industries account for much of this discrepancy. 
Furthermore, I find that both natural and human-caused emissions have not changed substantially in 
recent years, despite variability in environmental conditions and trends in industry activity. 
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