
 

New research improves estimates of amount
of ash in volcanic clouds
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Eruption column from the explosive phase of the Eyjafjallajokull eruption
drifting over a farm 10km to the south of the volcano, Iceland, 8 May 2010.
Credit: Dr Susanna Jenkins

(Phys.org)—The amount of ash released by Iceland's Eyjafjallajökull
volcano during April 2010 was significantly underestimated at the time
of the eruption, according to a new model developed at the University of
Bristol and published in the Journal of Geophysical Research. This could
have important consequences for airspace management during future
eruptions.

Explosive volcanic eruptions, such as that of Eyjafjallajökull in 2010
and Grimsvötn in 2011, inject huge quantities of ash high into the
atmosphere that can be spread over large distances. Airspace
management during eruptions relies on accurate forecasting of the
spreading of ash. A crucial requirement is an estimate of the rate at
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which material is delivered from the volcano to the atmosphere, known
as the source mass flux.

Previously, the source mass flux has been estimated directly from the
height of the ash plume. This new study, led by Dr Mark Woodhouse, a 
mathematician at the University of Bristol's Cabot Institute,
demonstrates that wind conditions at the time of the eruption have a
significant impact upon the height of the ash plume, and that neglecting
the effects of wind can lead to significant under-predictions of the rate
at which ash is erupted from the volcano.

The model incorporates detailed meteorological data into calculations of
the plume height. Applying it to the record of plume height observations
during the Eyjafjallajökull eruption shows that the source mass flux at
Eyjafjallajökull was up to 100 times higher than was estimated during
the eruption. Underestimates of the source mass flux by such large
amounts could lead to unreliable forecasts of the ash hazard to aviation.

Dr Woodhouse said: "This study represents an important development in
our modelling of volcanic plumes and allows more accurate assessments
of the source conditions to be made during volcanic eruptions. The
results of our study can complement the state-of-the-art forecasting tools
used to predict the spreading of ash during volcanic crises."

The model of wind-blown volcanic plumes was developed at the
University of Bristol by researchers from the School of Mathematics and
the School of Earth Sciences working as part of a multidisciplinary
national Natural Environment Research Council (NERC)-sponsored
consortium 'Characterisation of the Near-Field Eyjafjallajökull Volcanic
Plume and its Long-range Influence'.

The work of the consortium aims to ensure that the UK is better
prepared for future volcanic crises by examining in detail the
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Eyjafjallajökull eruption in 2010.

  More information: Woodhouse, M. et al. Interaction between volcanic
plumes and wind during the 2010 Eyjafjallajökull eruption, Iceland, 
Journal of Geophysical Research. onlinelibrary.wiley.com/doi/10 …
29/2012JB009592/full
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