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Synthesising global methane emissions data for studies of global change: plant diversity and pollution controls
Vincent Gauci (OU), Peter van Bodegom (University of Amsterdam, Netherlands)
and David Gowing (OU)
· Work in global change research and biosphere atmosphere exchange
· Research databases in front line international institutions (US and Netherlands)
· Apply novel statistical tools to large and complex datasets
The world is warming and pollution is increasing. For certain ecosystems such carbon-rich wetlands, such environmental change may have unforeseen and potentially dangerous consequences that may exacerbate climate change. There is an urgent need to quantify these feedbacks in the Earth system.
This project investigates how wetland plant community composition and pollution, in the form of sulfur and nitrogen deposition, influence the emission of the powerful greenhouse gas methane (CH4) from wetlands, the largest individual source of this gas. The student will tackle this important question by performing an integration of the many CH4 emission studies that have been published in the past 2 decades together with data on pollution and vegetation in these areas.

Recent experiments where acid rain sulfur pollution has been simulated in wetlands, have shown that these interactions can have an important effect on the emission of CH4 at the global scale and may be offsetting the increased flux of methane from the wetland CH4 source that should otherwise result from global warming. These assessments are based on the findings of a limited number of experimental studies. The draw back from such studies is that they may replicate conditions only at the beginning of a period of increased pollution rather than the long-term ecosystem response. There are also effects of other pollutants such as reactive nitrogen (nitrate and ammonia) that may have important effects both on the biogeochemistry of methane production in the soil and on the composition of plant communities that are important means of soil substrate supply and transport of methane to the atmosphere. However these relationships are difficult to quantify without long-term (e.g. decade long) experiments. The student will supplement and use an existing database of literature values of global methane emissions (Regional Integration of CH4 Emission Studies – RICHES) in combination with a large global database on traits of wetland plant species that modulate CH4 emission. The data set comprises >6000 records for >200 wetland species with information on methane-relevant plant traits such as root porosity, productivity and the capability of convective flows. Using a range of statistical tools the student will treat the numerous studies that have monitored CH4 emission from a wide range of wetlands, spanning existing pollution gradients, as a global experiment where the long-term impacts of pollution are more accurately represented. The student will gain training in the analysis and interpretation of large datasets of ecological data from within the context of global change. The student will spend time at the University of Amsterdam and NASA Goddard Institute for Space Studies (working with Elaine Matthews) in New York to develop the databases and learn new techniques.
This project will suit a student with a strong numerate, applied mathematical/statistical background with an interest in environmental science, biogeochemistry, Earth system Science and/or physical geography.
The Department has a thriving postgraduate community and the postgraduate training programme provides a full range of courses covering: research techniques, scientific methods, information technology, communication and interpersonal skills, which are tailored to the needs of each student.

If you would like to apply or have any queries about this project please contact the first named supervisor either by email v.gauci@open.ac.uk or by writing to the address above enclosing a full academic CV and the names and addresses of three academic referees.
[image: image1.png]