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Outline 

ÅVolcanic ash detection 

ÅThe need for warning systems 

ÅExample: Eyjafjallajokull 

ÅA possible solutionïAVOID  
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(a) Ash column from Ruang volcano, 

Indonesia 

(b) Drifting ash and gas from Karthala 

volcano, Comoros 

(c) Low-level diffusive gas plume - 

Vanuatu 

(d) Kluivcheskoi - winter 

(e) Kluivcheskoi - summer 

(f) Noxious cloud from industrial fire in 

southern England 

(g) Saharan dust outbreak ï Canary 

islands 

(h) Re-suspended ash - Iceland 

 
Prata, A. J. (2008): Satellite detection of hazardous volcanic 

clouds and the risk to global air traffic, Nat. Hazards, DOI 

10.1007/s11069-008-9273-z. 
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What do we know about ash particles? 

High silicate content 

Particle size (radius) ranges from 0.01ï500 µm (typically) 

Irregular shape 

Melting point ~1100 ºC 

 (800ï1200 ºC).  
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WHITE=ñColdò 

BLACK=ñHotò 

Grey=ñWarmò 

ñPoor manôs imageïWillie Walsh ò 
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BLACK=ñAshò 

WHITE=ñCloudò 

Grey=ñOtherò 
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ñTheoretical behaviour of spherical 

silicate particles with radii 1ï10 Õmò 

ñTheoretical behaviour of spherical 

water droplets with radii >50 Õmò 
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ÅMost danger in 1st 3hrs after eruption 

ÅHighest risk is at night or in low visibility conditions 

ÅHazard is from micron-size silicate particles 

ÅVolcanoes are globally distributed, often in remote 

locations, unpredictable, and most are not monitored 

ÅWinds can rapidly spread ash into regions previously 

clear 

ÅAsh can be distributed from the ground to 50, 000 ft (or 

higher), but generally forms into thin layers (100ôs m to a 

few kmôs) 

ÅThere remains some risk days to weeks following an 

eruption 

Threat to Aviation from Volcanoes 



15 
Aviation hazard from volcanic ash 
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Eruption of Soufriere Hills, Montserrat, 11 Feb 2010 
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Courtesy: Andrew Prata, UCLA/JPL 
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Concentration (C) = mass loading (m) / thickness (L) 

m ~ 3 g m-2 

L ~ 1000 m 

C ~ 3 mg m-3 


