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Forecasting the durations of volcanic eruptions
Stephen Blake and Hazel Rymer, (OU)
and Dr Pall Einarsson, Nordic Volcanological Center, Reykjavik, Iceland

· Answer a key question in volcanology – when will a volcanic eruption stop?
· Laboratory modelling of volcanic processes

· Work with volcano observatory scientists in Iceland

· Apply your results to real world examples
Much effort continues to be put into forecasting the start of volcanic eruptions, for obvious reasons. However, little work has been done to understand the course of eruptions once they have started, or to forecast when they might end. A key question that is asked during volcanic eruptions is “How much longer will the eruption last?” This is a field that is ripe for investigation and, as a vital topic for crisis management, one for which it is essential to produce valid working models for use during eruptions. 
Volcanic eruptions are driven by decompression of a magma body and ascent of buoyant magma. Simple models of this process [refs. 1, 2] predict that initial effusion rate is proportional to the initial excess driving pressure and inversely proportional to the eruption duration. Existing data show that this model holds in only some cases. When are more sophisticated models necessary, and what processes should be included in such models? This project is aimed at understanding how the characteristics of the early phases of an eruption can be used to predict successfully the eruption’s later phases and duration. 
This project will suit a student who enjoys using some mathematics or physics to solve geological problems, although they will be involved in several approaches:
· Familiarisation with existing models of eruptions from pressurised sources, followed by development of ways to test such models.

· Critical analysis of data and testing of models, following compilation of data on eruption durations and other volcanological and geophysical characteristics. Some data will be obtained through collaboration with scientists from the Nordic Volcanological Center, Iceland. Well-studied volcanoes of interest include Kilauea, Mauna Loa, Etna, Piton de la Fournaise, and Krafla. Different styles of magmatic systems will be investigated, particularly continuously explosive eruptions of evolved magma, effusive eruptions of basalts and andesites from shield and central volcanoes, and basaltic eruptions from monogenetic fields.

· Physical and statistical modelling to predict eruption durations and the course of eruptions, including laboratory modelling.

· Application of resultant models to appropriate volcanoes.

The ultimate objective is to correlate data on the durations of well-characterized historic eruptions with concurrent geophysical data, particularly ground deformation and seismicity, leading to new methods of forecasting the evolution of future volcanic eruptions.
The project offers training in laboratory and theoretical modelling of volcanic eruptions, data analysis and volcanic hazard analysis.
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 supervisors either by email s.blake@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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