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The eruption of Eyjafjallajokull in 2010 demonstrated the widespread disruption that the
spread of volcanic ash in the atmosphere can cause and hence the need for reliable
predictions of its dispersion. Many outstanding issues remain, including accurate source
characterisation and better understanding the processes which spread volcanic ash
downwind of an eruption.

For powerful eruptions, the buoyancy of the ash cloud itself can be a major factor as it
spreads downwind. The ash cloud or intrusion may travel faster than the ambient wind,
move upwind and spread more widely than would be expected under the action of turbulent
dispersion alone. While some theoretical progress has been made in studying the interaction
between intrusions and the ambient wind (Baines 2013, Rooney & Devenish 2014) it has
been limited to a uniform wind. Numerical simulations now offer the possibility of making
reliable simulations of buoyant plumes and intrusions. Direct numerical simulation (DNS) is
capable of resolving all scales of turbulence but at a limited Reynolds number; large-eddy
simulation (LES) can achieve higher Reynolds numbers at the expense of resolving the
smallest scales. These techniques provide complementary ways of simulating buoyant
plumes and intrusions. This project will consider buoyant spreading in LES and DNS using
more realistic wind profiles to assess the importance of shear, including wind turning with
height. In addition the project will also quantify the mixing of the intrusion with the
environment and how this is affected by the presence of ash particles. The aim is to
incorporate these effects into a phenomenological model that can be included into the Met
Office’s ash dispersion model NAME, which is used to forecast ash dispersion over the
northern Atlantic (including Iceland) and western Europe. The project will include a period at
the Met Office in Exeter.
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