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Mt Etna volcano’s long-term deformation

Hazel Rymer , John Murray and Steve Blake (OU), Marek Ziebart (University College London) and Ben van Wyk de Vries (Université Blaise Pascal, France)

· Field Studies on one of the world’s most active and interesting volcanoes 

· Learn GPS post-processing and develop new GPS analysis tools

· Learn and apply the techniques of laboratory analogue modelling in France
Mt Etna is one of the half-dozen most active volcanoes in the world, erupting every 1-2 years, yet it does not behave as the standard dynamic model predicts. This PhD project aims to go some way towards finding out why, and formulating a new model of eruptive dynamics and behaviour. An important aspect of the work will be to make fundamental improvements to GPS measurement analysis.
The student will be trained in dual-frequency GPS and precise levelling on Mt Etna, where s/he will make measurements to compare with the long series of previous data, and carry out field mapping of critical structures. The measurements will then be improved using techniques that the student will help to develop. Processing and interpreting time series of GPS data for volcanoes is a sophisticated problem requiring: (a) insight into the definition and realisation of a stable reference frame, (b) the mitigation and modelling of atmospheric effects (primarily microwave refraction caused by water vapour – the distribution of which is typically complicated by the topography of volcanoes) and (c) an understanding of the statistics of the GPS signal error budget. Scientific analysis of GPS data is a very active field with the key scientific software processing packages evolving rapidly. The project will use JPL’s GIPSY-OASIS II software (to which UCL has contributed models) as well as custom built applications to clean and analyse the Etna time series. Problems (a) and (b) have not been studied extensively for volcanoes and certainly not with the excellent data set provided to the student for Etna. 

The student will work on these problems and develop new software to clean the data, and provide a much more accurate picture of the changing shape of this and other volcanoes.
Using this information, the student will apply a combination of laboratory and numerical analogue modelling techniques that can model changes within volcanoes, to determine the role of different processes such as gravitational spreading, magma uprise and regional tectonics, all of which can be modelled separately or in combination, and what effect they have on magma transfer, storage times, and timing and positioning of eruptions.  

An important part of the project will be carried out in the analogue modelling laboratory at Université Blaise Pascal, Clermont-Ferrand, France, where the student will spend a month learning the techniques of analogue modelling and applying them to the results from Mt Etna. The results of this will give insight into the relative importance of factors controlling the internal dynamics of the volcano, and what influence they have had on eruptive behaviour over the years. It may also help to determine the importance of such factors at other volcanoes worldwide. There is clear scope in this project for research leading to substantial publications of interest to the community concerned with geophysical analysis of GPS observables on volcanoes.

The specific objectives of this project are to:

1.
Develop new improvements to increase the accuracy of GPS ground deformation measurements.

2.
Apply these improvements to past and new GPS data to be gathered by the student from Mt Etna.

3.
Develop laboratory models to test hypothesis arising from the deformation results

4. 
Extend our detailed knowledge of Etna’s eruptive mechanisms with a view to hazard prediction.

The successful applicant will be self-motivated and computer literate, with a strong background in the numerical geosciences, and have good field and/or laboratory experience. Physical fitness and mountain experience would be an advantage.

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 discuss or apply for this project, please contact the supervisors by email h.rymer@open.ac.uk or j.b.murray@open.ac.uk, or write to the address above. Please supply a full CV and the names and email addresses of 3 academic referees.

[image: image1.png]