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OBSERVATIONS

-  Hydrometeors


-  Aggregates




CONCEPTUAL MODELS

-  Proximal


-  Distal




IMPLICATIONS

-  Atmospheric dispersion modelling


-  Remote sensing




Aggregation timescale ranges from sec to min 
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Volcanogenic frozen drops, Grímsvötn 2011 

<20 km from source 
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Heterogeneous ice nucleation by volcanic ash 
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Ash aggregate morphological variability 
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Proximal aggregation: conceptual model 
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Large particles and aggregates in distal fallout over 

UK from recent Icelandic eruption clouds 
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Mammatus: Mount St. Helens 1980 eruption cloud 
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Distal aggregation: conceptual model 
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Aggregation model validation 
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Ash particles in volcanic clouds are probably always 

present as some form of  aggregate 

Particle Clusters – Coated 
Particles (PC2) 

 

•  Includes any particle 
(juvenile, crystal or lithic) 
that has smaller particles 
adhering to the surface 

•  PC2 diameter spans ash 
size class (<1-2000 μm) 

•  Particle size <1-40 μm 

•  Poor preservation 
potential 
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Sakurajima measurement intercomparison 2013 
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Concluding remarks 

•  Aggregation is not limited to the plume (the 
part of  the cloud attached to the vent) and 
occurs where particles interact, even in long-
lived clouds that have been transported 1000s 
km, days after emplacement 

•  Aggregation occurs on timescales of  seconds 
and extensively modifies the particle size 
distribution and speeds up fine particle 
removal 

•  Hydrometeor formation plays a key role in 
particle removal by acting as a binding agent 
to form aggregate particles with larger mass 
and settling velocity than single constituent 
particles 
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