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Wetland and methane dynamics of the last million years
Neil Edwards and Vincent Gauci

· Contribute to a critical area of global change research
· Develop ‘in demand’ computational modelling skills
· Opportunity for study visits to other European laboratories
Understanding the dynamics of the glacial cycle that has dominated Earth's climate over the past few million years remains one of the defining challenges of Earth systems science and a central test of our ability to predict future changes in climate. Variations in Earth's orbit are known to be a key trigger for glacial-interglacial transitions, but the mechanisms for the large resulting swings in climate remain clouded in uncertainty. Greenhouse-gas feedbacks are an essential part of the problem, as demonstrated by the strong correlation between methane, CO2 and climate seen in Antarctic ice cores [1]. Subtle differences between the records of methane, CO2 and temperature have proven extremely powerful in explaining the role of ocean dynamics in long-term climate variability [2]. However, predictive models including the complex dynamics of wetlands and permafrost regions that represent the principal natural sources of methane are only just being developed [3,4]. So far, no model has been developed which can represent the interactions between wetland methane dynamics and climate dynamics on glacial-interglacial timescales. 

The first objective of this project is to develop such a model by coupling the intermediate complexity Earth system model GENIE [5] to the LPJ-WHy model of Wania et al. [3,4]. The coupled model will then be used to simulate key glacial-interglacial transitions, such as the unusual transition from Marine Isotope Stage (MIS) 14 to MIS13 around 500,000 years ago where climate, methane and CO2 variations were out of phase. The results are expected to provide key insights into the fundamental dynamics of the glacial cycles themselves.

The project would suit a numerate student with a background in mathematics, meteorology, physics and Earth and environmental sciences or physical geography, with a strong interest in environmental science and past environmental change. The successful candidate would become part of a multi-institution, interdisiplinary research group and would receive training in practical, as well as computational, aspects of Earth system science.
The Department has a thriving postgraduate community and the post graduate 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 discuss this project, please contact the supervisors either by e-mail n.r.edwards@open.ac.uk or by writing to the address above enclosing a full academic CV and the names and addresses of three academic referees.
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