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1982 – 2013 ash encounters SE Asia 



Damage to BA 747 from 1982 Galunggung eruption – courtesy Capt. Eric Moody 

Major incidents: 
1982 ‘Jakarta incident’ – BA and 
then Singapore Airlines 
1989 KLM 
1991 Pinatubo etc 
 
Deposition of ash in hot section 
of engine – flameout and general 
damage 

1982 



Melted ash residue in engines 
(detail), 1982 
Image courtesy Capt. Eric 
Moody, British Airways (ret.) 



Ash-blasted windscreen, 1982 
Image courtesy Capt. Eric Moody, 
British Airways (ret.) 



DC-10 caught on ground near Mt Pinatubo 
Image courtesy US Navy 

 
1991 



2002 

§   Encounters on 23/24 Nov. eventually traced back to 03/04 El 
Reventador eruption. Not visible on remote sensing days 3-20. 

20 days 
14000 km 



The Gulfstream Incident 

17 July 2006, 5:18 UTC: 
FL390 Right hand engine 
flame-out, Left hand 
engine flame-out 
FL290 Right hand engine 
restarted 
FL260 Left hand engine 
restarted 
Landed safely at Port 
Moresby 
Ash blocking filters inside the 
fuel flow regulators and 
stopping flow of fuel to 
engine. 

2006 



International Airways Volcano Watch, 1993 à 



Ruang, Indonesia, 25 September 2002, NASA Aqua MODIS true colour 

Ruang, Indonesia, 2002 
(Aqua/MODIS) 

Example 
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Use 
your 
brain 

"… aircraft report… volcanic ash over 
Rabaul in a mushroom format…. No 
suitable enhanced imagery 
available….GMS visual imagery 
inconclusive due to cloud in the 
area.." 





Follow 
the 

procedure 



AIRS SO2 courtesy Fred Prata  



Manus Island – stratospheric ash 



Infrasound courtesy Geoscience Australia 



Strongly +ve split window (small particle size) 



….but in real time, no 
advisory was issued 



Keep it 
complicated 

"Streamers of clouds stretch from the coast northeastward over 
the ash plume and farther out to sea….." 

(NASA describing Manam eruption cloud of 24/10/04) 



"Streamers of clouds stretch 
from the coast northeastward 
over the ash plume and farther 
out to sea……" 



Courtesy David Innes 





Courtesy David Innes, Air Niugini 

Courtesy David Innes 



Pinatubo (GMS visible) 



Effective cloud top particle radius for pre-climactic eruptions at 
Pinatubo, June 1991 (Rosenfeld/Tupper, unpublished) 



Research 
♥ 

Operations 





Ash 
observations – 
brushed 
Australia on 
the first pass 
 
(some weaker 
ash signals not 
shown) 

Courtesy Fred Prata 



Use of Calipso data 



Vernier	  et	  al	  (in	  press)	  

Volcanic	  ash	  
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Cumula0ve	  CALIPSO	  backsca=er	  (8-‐13	  km)	  for	  June	  2011	  

Backsca=er	  ra0o	  

V.	  Depolariza0on	  

-‐  Very	  similar	  depolariza0on	  
proper0es	  between	  ash	  and	  Ice	  

-‐	  	  	  Detec0on	  of	  ash	  based	  on	  its	  lower	  	  	  	  	  
color	  ra0o	  compare	  to	  ice	  

Ash	  backsca=er	  retrieved	  from	  Total	  
Backsca=er	  (Ansmann	  et	  al.,	  2011)	  	  



A	  bridge	  between	  CALIPSO	  observa0ons	  

Australia	  

New	  Zealand 

Volcanic ash cloud 

Ensemble	  
of	  trajectories 



Cordon	  ash	  episode	  between	  Australia	  and	  
New	  Zealand	  20-‐24	  June	  2011	  

20000-‐40000	  T.	  



Integrate 
reality 





Volcanic ash graphic courtesy UK Met Office 





Best practice analysis and 
forecasting 

Volcanic Ash Advisory Centre best practice is...  
The expert evaluation of the best available 

sources of meteorological and vulcanological 
information:  

§  qualititative and quantitative satellite data  
§  model output  
§  ground and airborne based in-situ and 

remotely sensed observations  
§  pilot reports  
���using (where possible) collaborative 

approaches, to derive authoritative, high 
quality, evidence based and globally 
consistent analysis and forecasts.  

 
 



Evidence 
builds 
trust 

Cordon-Caulle ash over SE Australia, 21 June 2011 





Issued to media on 20 June 2011 



Infrared satellite loop 



Validation 



Pilot reports 
21 June, over SE Australia 
•  Higher plume approx FL350-410. Edge 

approx 100nm W of line MEL/GTH/NYN/JAK 
•  2 distinct ash clouds. Easily visible. Approx 

low level to FL250. Plume approx 150nm E 
of 0245Z picture. 

•  Ash viewed north of CULIN (34S 149.4E ) 
and to the west but clear to south. Ash 
estimated above FL300 

•  Ash consistent with graphics supplied 
preflight 

•  Would strongly recommend not flying above 
FL200, confirm FL200 

•  Ash identified as from FL390/FL410 down to 
about FL200. Confirmed the FL200 level. 
Photographs included. 
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Quality management 



Fly me through this? 

§  Not yet a solved problem… the future scope for science is endless! 



Thank you…. 


