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Impacts	  

•  Flights	  to	  Svalbard	  cancelled	  
•  Helicopters	  in	  northern	  Norway	  grounded	  
•  ScoVsh,	  Norwegian	  and	  (some)	  German	  
airspace	  closed	  
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Modelling	  the	  Grimsvöth	  ash	  plume	  
The	  big	  unknown:	  the	  source	  term	  
How	  much	  ash	  is	  released	  into	  the	  atmosphere	  by	  the	  volcano?	  	  

How	  high	  does	  it	  reach?	  

What	  is	  the	  frac3on	  of	  “fine	  ash”?	  

“Emergency”	  approach:	  

1)	  Assume	  an	  emission	  source	  (relate	  observed	  	  plume	  heights	  to	  total	  mass	  emiaed,	  assume	  fine	  ash	  mass	  frac3on)	  

2)	  Roughly	  scale	  it	  so	  it	  fits	  with	  satellite	  data	  

Modelled	  first	  guess	  emissions	   Modelled	  scaled	  emissions	  
Satellite	  observa:on	  
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Ash	  plume	  approaching	  Norway	  
Tuesday	  24	  May	  2011	  

SEVIRI	  satellite	  retrieval	   MODIS	  true	  color	  image	  
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Ash	  plume	  over	  Norway	  
Tuesday	  24	  May	  2011	  

SEVIRI	  satellite	  retrieval	   FLEXPART	  modelled	  ash	  plume	  
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SEVIRI	  satellite	  retrieval	   FLEXPART	  modelled	  ash	  plume	  
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Volcanic	  ash	  forecasts	  from	  VAAC	  

Source	  term:	  
Amount	  of	  ash	  released	  calculated	  from	  the	  equa3on:	  	  

H	  =	  2.00x(M/ρ)0.241	  

H=	  observed	  plume	  height	  (usually	  from	  radar)	  

M=total	  ash	  mass	  (kg/s)	  

ρ	  =density	  of	  the	  ash	  par3cles,	  usually	  2500-‐3000	  kg/m3	  

Assume	  ”fine	  ash”	  frac3on,	  usually	  5	  %.	  

The	  fine	  ash	  frac3on	  is	  uniformly	  distributed	  in	  	  

the	  ver3cal	  from	  the	  volcano	  vent	  up	  to	  H.	  

Vary	  the	  ash	  release	  when	  new	  observa3ons	  on	  the	  	  

plume	  heights	  are	  available.	  
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Improvements	  using	  the	  new	  source	  term?	  
14	  May	  2010	  12:00	  UTC	  

Modelled	  ash	  plume	  with	  	  
first	  guess	  emissions	  

Modelled	  ash	  plume	  with	  	  
new	  emissions	  from	  inversion	  
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