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NARRATIVE OF RESEARCH EXPERIENCE 
The structure and function of ecosystems are changing due to anthropogenic factors such as climate 
change, nitrogen deposition, land use and cover change, and species invasion. I aim to improve 
understanding of soil, microbial, and plant dynamics to better predict, mitigate, and adapt to the effects of 
these global environmental changes. As an ecosystem ecologist and biogeochemist, I use observational 
and experimental studies in the field and laboratory to study mechanisms driving greenhouse gas 
emissions and soil chemical transformations in natural and managed ecosystems. I innovate stable 
isotope approaches to quantify poorly-constrained nutrient transformation rates, integrate 
biogeochemistry and microbial ecology to elucidate controls on microbially mediated biogeochemical 
processes, and test mechanistic hypotheses to reveal the context dependency of controls on carbon and 
nitrogen cycling.  In particular, I seek to (1) improve understanding of soil emissions of nitrous oxide 
(N2O), a potent greenhouse gas that is accumulating in the atmosphere largely due to agricultural fertilizer 
use, and (2) elucidate how plant-soil-microbe interactions alter ecosystem carbon and nitrogen cycling. 
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