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Overview 

Explosive volcanic eruptions inject enormous quantities of ash and gas into the atmosphere 

which pose widespread hazard to societies and represent the most important natural driver 

of climate change over the last 2500 years. My group uses a wide range of techniques to 

understand the fundamental processes that govern volcanic impacts on climate and 

societies, but also how climate change could affect these processes and impacts. I am keen 

to work with skilled and enthusiastic postgraduate students to develop their ideas into MSc 

or PhD projects. Potential project directions include: as: 

 Using a new laboratory experiment to better understand how wind and column collapse 
affect the rise of volcanic plumes and the growth rate of their umbrella cloud 

 Using satellite instruments and machine learning to quantify the mass of ash produced 
by volcanic eruptions and initiate ash forecasts  

 Develop next-generation database of eruption source parameters to evaluate and 
improve volcanic plume models 

 Evaluate and develop the interactive stratospheric aerosol module of the UK Earth 
System Model, the UK flagship climate model 

 Quantify the impact of small-moderate magnitude eruptions on historical climate change 

 Use machine learning, satellite measurements and complex model simulations to 
develop a data-driven model of stratospheric aerosol forcing 

 Investigate how climate change could affect proximal ash deposition for the world’s 
most active volcanoes 

 Or any idea you are keen to discuss with me around volcanoes and/or climate and/or 
stratospheric aerosols! 



 

Methodology 

The methodology used will depend on the project developed although it will involve for sure 

a large component of scientific programming and data analysis. Potential methodologies 

include: 

 Aerosol and/or climate modelling 

 Volcanic plume and/or cloud modelling 

 Geophysical fluid dynamics experiment 

 Satellite data analysis 

 Machine learning 

 Analysis/collection of volcanic deposits 

Timeline 

(timeline for a PhD project, it would be adjusted for a MSc by Research one) 

Year 1: Acquiring of background knowledge, training in scientific programming and targeted 

expert skills required by the project, initiation of work for first paper(s). 

Years 2 and 3: Delivery of workplan, writing of first two papers. Presentation at international 

workshop and conferences. Definition of final direction for the thesis. 

Year 4: Delivery of workplan and writing of last paper(s). Integration of papers as a thesis 

and thesis completion. 

Training & Skills 

The student will receive intense, targeted training in any skill required by the project. 
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