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Hanstrum & Watson (1983), modified by Darwin VAAC 

British Airways Flight 9, June 24, 1982 

“Ladies and gentlemen, 
this is your captain 
speaking.  We have a 
small problem.  All four 
engines have stopped” 
-Captain Eric Moody 



Joyce M. Warren 

KLM Flight-867, December 15, 1989 

Credit: Gary Hufford 



The Eyjafjallajökull Eruption: 

•  Nearly 100,000 canceled flights 
(50% of world’s air traffic!) 

•  Airlines were losing $200 million/
day 

•  Total economic impact - $2 billion 

Before Ash Event 

Economic Impacts of Volcanic Ash 

During Ash Event 



Source: ICAO 

Major Flight Routes 





•  Only	  about	  10%	  of	  the	  world’s	  volcanoes	  are	  regularly	  
monitored	  by	  volcano	  observatories!	  

	  
•  Meteorological	  satellites	  are	  o=en	  the	  only	  means	  of	  detec>ng	  
explosive	  (and	  non-‐explosive)	  volcanic	  erup>ons	  
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Even explosive eruptions can be missed! 

Nabro 

Nabro volcano in Eritrea 
erupted explosively for the 
first time in recorded history 
on June 12, 2011 
 
The eruption went 
undetected for 7.5 hours! 





Collecting large volumes of satellite 
data alone does not directly address 
any natural hazard problem, the 
satellite data must be converted into 
actionable information using science 
and computers. 

Alert! Volcanic 
eruption detected! 



Identifying “restless” volcanoes 

Aleutian Islands, AK 

Satellite measurements 

Scientific computer 
algorithm 

Identification of 
volcanoes that are most 

likely to erupt 

Automated alert to users 

Alert: Restless Volcano Detected 

Shishaldin Volcano 



Using weather satellite data, an unusually 
large ground temperature was identified at 
Kelut volcano and an alert was automatically 
generated 



30 minutes later… 



Weather or volcanic 
eruption? 





Kelut	  cloud	  

Kelut	  erup>on	  is	  detected	  in	  a	  >mely	  
manner	  



Kelut	  cloud	  

Kelut	  erup>on	  is	  detected	  in	  a	  >mely	  
manner	  



The	  next	  genera>on	  of	  GEO	  satellites	  are	  very	  well	  
suited	  for	  automated	  detec>on	  of	  volcanic	  erup>on	  
through	  cloud	  object	  growth	  rate	  analysis!	  

Kelut	  cloud	  



hMp://volcano.ssec.wisc.edu	  



NOAA automated alerting tool 

Traditional tools (+ 1 hour) 



First detection of volcanic eruptions 

Nabro 

Nabro volcano in Eritrea 
erupted explosively for the 
first time in recorded history 
on June 12, 2011 
 
The eruption went 
undetected for 7.5 hours! 



The NOAA volcanic eruption alerting tool was able to 
detect the eruption within 15 minutes of the start time 
and generate an alert 



Improving ash cloud forecasts 

Iceland 

Ireland 
UK 



SO2	  plume	  



Concluding	  Thoughts	  
•  GOES-‐R	  will	  greatly	  improve	  volcanic	  hazard	  monitoring,	  but	  only	  

when	  combined	  with	  sophis>cated	  scien>fic	  algorithms	  

•  Automated	  volcanic	  cloud	  aler>ng	  service	  will	  be	  more	  broadly	  
available	  within	  a	  year	  

•  The	  integra>on	  of	  satellite-‐derived	  parameters	  and	  models	  holds	  
great	  promise	  for	  improving	  volcanic	  cloud	  dispersion	  forecasts	  
and	  our	  understanding	  of	  how	  ash	  is	  dispersed	  within	  and	  
removed	  from	  the	  atmosphere	  

•  We	  are	  working	  with	  the	  USGS	  to	  integrate	  satellite	  and	  non-‐
satellite	  data	  sources	  (lightning,	  infrasound,	  seismic,	  etc…)	  for	  
opera>onal	  and	  research	  applica>ons	  



Many	  factors	  dictate	  the	  
impact	  on	  avia>on.	  	  The	  
proper>es	  of	  the	  magma,	  
external	  water	  sources,	  and	  
erup>on	  dura>on	  maMer!	  



Ques>ons?	  



Back-‐up	  slides	  

Marco	  Fulle	  -‐	  www.stromboli.net	  

Rueters	  



The	  assumed	  mineral	  
composi>on	  has	  a	  larger	  
impact	  on	  mass	  loading	  
compared	  to	  cloud	  height	  
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