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The	  Keilir	  Aviation	  Academy	  Conference	  

This	  conference	  on	  Eyjafjallajökull	  and	  Aviation	  was	  organised	  by	  the	  Keilir	  Aviation	  Academy,	  
Keflavik,	  Iceland	  (http://en.keilir.net/keilir/conferences/eyjafjallajokull)	  on	  September	  15-‐16,	  2010	  in	  
cooperation	  with	  the	  President	  of	  Iceland,	  The	  Icelandic	  Ministry	  of	  Transport,	  the	  Civil	  Aviation	  

Administration,	  ISAVIA,	  the	  Meteorological	  Office,	  Institute	  of	  Earth	  Sciences,	  Icelandair,	  ICAO,	  IATA,	  
ATA,	  AEA,	  IFALPA,	  EUROCONTROL	  CANSO	  	  and	  the	  Embassies	  of	  the	  US	  and	  Russia	  in	  Iceland.	  	  	  

The	  aim	  of	  the	  Conference	  was	  to	  address	  the	  impact	  of	  the	  volcanic	  eruption	  of	  Eyjafjallajökull	  in	  
April	  –May	  2010	  on	  air	  transport	  as	  well	  as	  identifying	  what	  could	  be	  done	  to	  reduce	  such	  	  impact	  

during	  future	  volcano	  eruptions	  in	  Iceland	  and	  world-‐wide.	  	  For	  this	  reason	  the	  conference	  was	  called	  
to	  address	  the	  many	  facets	  of	  this	  multi-‐disciplinary	  subject	  that	  has	  been	  identified	  as	  the	  worst	  
disruption	  by	  far	  of	  European	  and	  global	  air	  transport	  since	  the	  Second	  World	  War.	  Some	  300	  

participants	  from	  all	  over	  the	  world	  attended	  the	  Conference.	  Participation	  from	  outside	  of	  Europe,	  
in	  particular	  the	  United	  States	  and	  Russia,	  was	  emphasized	  in	  order	  to	  take	  advantage	  of	  the	  vast	  
experience	  that	  has	  been	  gained	  in	  these	  countries	  in	  handling	  situations	  like	  the	  one	  that	  was	  faced	  

by	  Europe	  in	  the	  spring	  of	  2010.	  

A	  Poster	  Session	  was	  also	  organized	  at	  the	  Conference	  with	  some	  20	  different	  posters	  which	  are	  
presented	  in	  this	  paper	  with	  abstracts.	  
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Posters presented at the Conference on Eyjafjallajökull and Aviation 
15-16 September 2010, Keflavik Airport, Iceland 
 
Chairman of Poster Session: Dr. Freysteinn Sigmundsson, Nordic Volcanological Centre, 
Institute of Earth Sciences, University of Iceland.    
________________________________________________________________ 
 
A new motor that allow aircrafts to fly through volcanic ashes reducing 
pollutant emissions and fuel consumption. 
Christian Hertzer, Chief Technical Officer, Aero Engineering, Spain 
 
 
Geophysical Observations Supporting Research of Magmatic Processes at 
Icelandic Volcanoes 
Kristín Vogfjörð, Sigurlaug Hjaltadóttir, Matthew J. Roberts 
 
 
Eyjafjallajökull2010 - The activity of the eruption plume during the first 2 weeks  
Árni Sigurðsson, Bolli Pálmason, Esther Hlíðar Jensen, Gudrun Nina Petersen,  
Halldór Björnsson, Hróbjartur, Þorsteinsson, and Þórður Arason  
   
 
Eyjafjallajökull 2010: Monitoring the eruption site and changes in vent 
activity by over flights.  
Björn Oddsson, Magnús Tumi Guðmundsson, Þórdís Högnadóttir, Eyjólfur 
Magnússon, Friðrik Höskuldsson 
 
 
Aircraft based optical in-situ measurements of the distribution of the 
Eyjafjallajökull´s volcanic ash particles over north-western Germany with a 
light sport aircraft and an optical particle counter  
WEBER, Konradin, POHL, Tobias, VOGEL, Andreas, FISCHER, Christian, VAN 
HAREN, Günther,  
 
 
Thermal stability of Volcanic ash versus turbine ingestion test sands:  
an experimental investigation   
Kueppers, U; Cimarelli, C; Hess, KU; Dingwell, DB; Rickerby, DS; Madden, P. 
 
 
Short-term seismic precursors to Icelandic eruptions  
Páll Einarsson  
 
 
Infrasonic observations of recent eruptions at Eyjafjallajökull and Sarychev 
Peak: Robin Matoza (1), Julien Vergoz (1), Pierrick Mialle (2), Alexis Le Pichon (1) 
and Nicolas Brachet (1)  
   



3	  
	  

CTBTO Infrasound Event Analysis: Global detection of volcanic activity:  
Pierrick Mialle, Nicolas Brachet, David Brown, Paulina Bittner, Andreas Becker, 
Monika Krysta, John Coyne, and Georgios Haralabus  
 
 
International Science and Technology Center; Russia 
Waclaw Gudowski and Konstantin Latynin  
 
 
Near-field tephra dispersal monitoring by satellites  
Ingibjorg Jonsdottir1, Gudrun Larsen1, Thor Thordarson2, Armann Hoskuldsson1,  
Fridrik Hoskuldsson3, Ashley Gerard Davies4 

 
 
The 20 March to 12 April basaltic Fimmvorduhals flank eruption at 
Eyjafjallajökull volcano, Iceland: Course of events  
Armann Hoskuldsson1, Thor Thordarson2, Eyjolfur Magnusson1,  
Magnus T. Guðmundsson1, Freysteinn Sigmundsson1, Olgeir Sigmarsson1  
 
 
The 20 March – 12 April 2010 Fimmvorduhals eruption, Eyjafjöll volcano, 
Iceland:  Volatile contents and magma degassing  
Chris Hayward1, Severine Moune2, Margaret Hartley1, Thor Thordarson1,  
Olgeir Sigmarsson2, Armann Hoskuldsson3, Magnus Gudmundsson3, Freysteinn 
Sigmundsson3  
 
 
The 14 April – 22 May 2010 summit eruption at Eyjafjöll volcano, Iceland:  
Volatile contents and magma degassing  
Thor Thordarson1, Chris Hayward1, Margaret Hartley1, Olgeir Sigmarsson2,  
Armann Hoskuldsson2, Magnus Gudmundsson2, Freysteinn Sigmundsson2  
 
 
Why do models predict such large ash clouds?   
An investigation using data from the Eyjafjallajőkull eruption, Iceland,  
Larry G. Mastin, Hans Schwaiger, Roger Denlinger,  
   
 
Eyjafjallajökull: lessons beyond the ash cloud  
Domingo Gimeno1 and Jose-Luis Fernandez-Turiel  
 
 
TerraSAR-X satellite images of Eyjafjallajökull and Katla volcanoes 
Ulrich Munzer and Ágúst Guðmundsson  



4	  
	  

 

 
E-Posters on Television Displays: 
 
Ash distribution from Eyjafjallajökull eruption 2010  
Ármann Höskuldsson, Gudrún Larsen, Magnús T. Gudmundsson, Þórdís 
Högnadóttir, Björn Oddsson, Eyjólfur Magnússon, Olgeir Sigmarsson, Níels 
Óskarsson, Freysteinn Sigmundsson, Páll Einarsson, Sigrún Hreinsdóttir, Rikke 
Pedersen, Ingibjörg Jónsdóttir, Thor Thordarson, Chris Hayward, Margaret Hartley, 
Rhian Meara. 
 
 
Putting the Volcanic Ash Hazard in Perspective  
Tom Fahey, Mgr. Meteorology and Radio, Delta Airlines  
 
 
Listening to Ambrym volcano (Vanuatu), by a triangular acoustic network: a 
precursory to a Strombolian episode  
S. Vergniolle, C. Zielinski, P. Bani, A. Le Pichon, M. Lardy, D. Ponceau, F. Gallois, P. 
Herry, S. Todman, E. Garaebiti  
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A new motor that allow aircrafts to fly through volcanic ashes reducing 
pollutant emissions and fuel consumption. 
Christian Hertzer, Chief Technical Officer, Aero Engineering, Spain. 

The Spanish firm has developed a new last generation of aero engine which gives 
important solution to current aeronautics problems including the ability of flying 
through volcano ashes. 

 

 

 

 

 

 

 

This is possible thanks to new combustion chamber architecture which is 
completely close. Mixture of compressed air and fuel is done outside of the 
combustion chamber and sprayed afterwards directly inside. The Chief Technical 
Officer of Aero Engineering, Christian Hertzer, explains that in conventional 
motors air gets inside the engine producing that any foreign object can impact 
causing a serious damage and stopping the engine. 

Christian Points out: “This engine is completely immune to any foreign element. 
The worst scenario might cause some minority damages in the blades but it will 
never stop the motor while flying and it would not ever be necessary an 
emergency landing action giving enough time to the pilot to go around the ashes 
cloud avoiding major damage in the fuselage”. 

 

 

FREENOX also has a minimum environmental impact as it can reduce fuel 
consumption up to 50%. The ERSystem ® (Endothermic Reaction System) which 
mixes O3 with fuel is one of the key modules that makes possible this great 
reduction. 
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This new motor also reduces acoustic emissions up to 50% besides a 
dramatically reduction of NOx up to 80% (Nitrous oxide which generates great 
number of pollutants when they are expelled to atmosphere).  

Due to the new cone-shaped design of combustion chamber and a new 
temperature control system, the temperature inside the chamber is decreased 
reducing the NOx produced. 

These improvements are in line with the environmental requirements that will 
come into effect by 2020.    

After 10 years of development, Aero Engineering is currently manufacturing a 
funtional demonstrator of the core of this engine with the participation of several 
Spanish companies. 

More information at www.aeengines.com 

See also in the PDF of a PPT  in the list of presentations. 
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Eyjafjallajökull 2010: Monitoring the eruption site and changes in vent 
activity by over flights.  
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Aircraft based optical in-situ measurements of the distribution of the 
Eyjafjallajökull´s volcanic ash particles over north-western Germany with a 
light sport aircraft and an optical particle counter  
WEBER, Konradin, POHL, Tobias, VOGEL, Andreas, FISCHER, Christian, VAN 
HAREN, Günther,  
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Short-term seismic precursors to Icelandic eruptions  
Páll Einarsson, University of Icealnd 
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Infrasonic observations of recent eruptions at Eyjafjallajökull and Sarychev 
Peak:  
 
Robin	  Matoza	  (1),	  Julien	  Vergoz	  (1),	  Pierrick	  Mialle	  (2),	  Alexis	  Le	  Pichon	  (1)	  and	  Nicolas	  Brachet	  
(1)	  

(1) CEA/DAM/DIF,	  F-‐91297	  Arpajon	  Cedex,	  France	  
(2) CTBTO/PTS,	  International	  Data	  Centre,	  Vienna,	  Austria	  

 

Volcanic	   eruptions	   represent	   a	   significant	   source	   of	   low-‐frequency	   acoustic	   energy	   radiated	  
directly	  into	  the	  atmosphere.	  	  During	  explosive	  volcanic	  eruptions,	  release	  of	  overpressure	  and	  
rapid	  and	  sustained	  injection	  of	  mass	  into	  the	  atmosphere	  are	  the	  primary	  sources	  of	  infrasound	  
waves	  (0.01-‐20	  Hz).	  Infrasound	  can	  propagate	  over	  large	  distances	  in	  the	  atmosphere	  due	  to	  low	  
attenuation.	  For	  volcanic	  activity	  in	  remote	  regions	  of	  the	  globe,	  infrasound	  observations	  may	  be	  
the	  only	  ground-‐based	  method	  available	  to	  aid	  interpretation	  of	  satellite	  data	  and	  constrain	  ash	  
dispersal	  models.	  

	  

The	  International	  Monitoring	  System	  (IMS)	  infrasound	  network	  of	  the	  Comprehensive	  Nuclear-‐
Test-‐Ban	   Treaty	   Organization	   (CTBTO)	   permits	   detection	   of	   volcanic	   activity	   throughout	   the	  
globe.	   Over	   the	   past	   10	   years,	   the	   International	   Data	   Centre	   (IDC)	   in	   Vienna,	   Austria,	   has	  
collected	  a	  significant	  number	  of	   infrasound	  recordings	  related	   to	  volcanic	  activity	  worldwide.	  
Among	   them	   are	   the	   April-‐May	   2010	   eruption	   of	   Eyjafjallajökull,	   Iceland	   and	   the	   larger	   June	  
2009	  eruption	  of	  Sarychev	  Peak	  (SP),	  Kuril	  Islands.	  We	  present	  analyses	  of	  these	  two	  eruptions	  
as	   case	   studies	   on	   long-‐range	   infrasound	   observations	   of	   volcanism	   producing	   significant	   ash	  
clouds.	   The	   Eyjafjallajökull	   eruption	   was	   recorded	   at	   14	   infrasound	   arrays	   across	   Europe	  
(national	   facilities	   and	   IMS	   stations)	   to	   a	   range	   of	   >3,500	   km.	   Such	   long-‐range	   propagation	   is	  
remarkable	  considering	  the	  relatively	  modest	  level	  of	  explosive	  activity.	  The	  timing	  of	  this	  signal	  
generally	   corresponds	   to	   the	   reported	   times	   of	   the	   summit	   eruption.	   The	   SP	   eruption	   was	  
recorded	  at	   six	   IMS	   infrasound	  arrays	  and	   several	   infrasound	  arrays	   in	  South	  Korea	   (KIGAM),	  
~640-‐6,400	   km	   from	   the	   volcano.	   Signals	   at	   the	   three	   closest	   recording	   stations	   IS44	  
(Kamchatka,	  Russian	  Federation,	  643	  km),	  IS45	  (Ussuriysk,	  Russian	  Federation,	  1,690	  km),	  and	  
IS30	   (Isumi,	   Japan,	   1.774	   km)	   represent	   a	   detailed,	   continuous	   record	   of	   the	   explosion	  
chronology	  that	  has	  higher	  temporal	  resolution	  than	  an	  eruption	  chronology	  based	  on	  satellite	  
data.	   Source	   locations	   determined	   by	   cross-‐bearings	   of	   backazimuths	   measured	   at	   the	  
infrasound	  arrays	  have	  a	  mean	  centroid	  15	  km	   from	  the	   true	   location	  of	  SP.	  The	  Kuril	   Islands	  
region	   has	   particularly	   sparse	   seismic	   network	   coverage.	   This	   study	   therefore	   highlights	   the	  
significant	   potential	   of	   the	   IMS	   infrasound	   network	   for	   aiding	   monitoring	   efforts	   in	   remote	  
volcanic	  regions	  of	  the	  planet.	  	  
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CTBTO Infrasound Event Analysis: Global detection of volcanic activity.  
 
Pierrick Mialle, Nicolas Brachet, David Brown, Paulina Bittner, Andreas Becker, 
Monika Krysta, John Coyne, and Georgios Haralabus  
 

CTBTO/PTS, International Data Centre, Vienna, Austria 
 
The Comprehensive Nuclear-Test-Ban Treaty Organization (CTBTO) is tasked with 
monitoring compliance with the Comprehensive Nuclear-Test-Ban Treaty (CTBT) which 
bans nuclear weapon explosions underground, in the oceans, and in the atmosphere. The 
verification regime includes a globally distributed network of seismic, hydroacoustic, 
infrasound and radionuclide stations which collect and transmit data to the International Data 
Centre (IDC) in Vienna, Austria shortly after the data are recorded at each station. The 
infrasound network of the International Monitoring System (IMS) comprises 60 infrasound 
array stations, of which 42 already are already certified. This constitutes the first global 
infrasound network ever built with such a large and uniform distribution of stations. 

Each infrasound array is processed separately for signal detection using a progressive multi-
channel correlation method (DFX-PMCC). For each detection, signal features – onset time, 
amplitude, frequency, duration, azimuth, phase velocity, F-statistics – are measured and used 
to identify a detection as infrasonic, seismic, or noise. Infrasonic signals along with seismic 
and hydroacoustic signals are subsequently associated from contributing stations to locate 
events. The IDC produces a daily Reviewed Event Bulletin (REB) which includes 
observations from all waveform technologies. 

Significant infrasound events have been collected into IDC infrasound reference events 
database (IRED) during the last ten years originating from natural (e.g. 68 volcanic eruptions) 
or man-made (e.g. 132 atmospheric or surface explosions) sources. This database reflects the 
global detection capability of the network, illustrates the spatial and temporal variability of 
the observed phenomena, and illustrates the diversity of infragenic sources. Active volcanoes, 
such as Eyjafjallajökull, are sources of interest allowing the IDC to test its capabilities by 
providing ground truth for both infrasound technology and atmospheric dispersion modeling. 

Over the past 3 years, the CTBTO has collaborated with various institutes on volcanic activity 
projects. These include Chile, regarding the Villarica and Llaima volcanoes, Japan, on the 
Sakura-Jima volcano, and Volcanic Ashe Advisory Centers (VAAC) from Toulouse and 
Darwin on various suspected volcanic activities. Results from these projects are presented. 
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Near-field tephra dispersal monitoring by satellites  
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The 20 March to 12 April basaltic Fimmvorduhals flank eruption at 
Eyjafjallajökull volcano, Iceland: Course of events  
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The 20 March – 12 April 2010 Fimmvorduhals eruption, Eyjafjöll volcano, 
Iceland:  Volatile contents and magma degassing  
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The 14 April – 22 May 2010 summit eruption at Eyjafjöll volcano, Iceland:  
Volatile contents and magma degassing  
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Why do models predict such large ash clouds?   
An investigation using data from the Eyjafjallajőkull eruption, Iceland,  
Larry G. Mastin, Hans Schwaiger, Roger Denlinger,  
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Eyjafjallajökull2010 - The activity of the eruption plume during the first 2 weeks  
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POSTER PRESENTATIONS WITHOUT ABSTRACTS 

 
Geophysical Observations Supporting Research of Magmatic Processes at 
Icelandic Volcanoes 
Kristín Vogfjörð, Sigurlaug Hjaltadóttir, Matthew J. Roberts 
 
 
Thermal stability of Volcanic ash versus turbine ingestion test sands:  
an experimental investigation   
Kueppers, U; Cimarelli, C; Hess, KU; Dingwell, DB; Rickerby, DS; Madden, P. 
 
 
International Science and Technology Center; Russia 
Waclaw Gudowski and Konstantin Latynin  
 
 
Eyjafjallajökull: lessons beyond the ash cloud  
Domingo Gimeno1 and Jose-Luis Fernandez-Turiel  
 
 
TerraSAR-X satellite images of Eyjafjallajökull and Katla volcanoes 
Ulrich Munzer and Ágúst Guðmundsson  
 
 
E-Posters on Television Displays: 
 
Ash distribution from Eyjafjallajökull eruption 2010  
Ármann Höskuldsson, Gudrún Larsen, Magnús T. Gudmundsson, Þórdís 
Högnadóttir, Björn Oddsson, Eyjólfur Magnússon, Olgeir Sigmarsson, Níels 
Óskarsson, Freysteinn Sigmundsson, Páll Einarsson, Sigrún Hreinsdóttir, Rikke 
Pedersen, Ingibjörg Jónsdóttir, Thor Thordarson, Chris Hayward, Margaret Hartley, 
Rhian Meara,  
 
 
Putting the Volcanic Ash Hazard in Perspective  
Tom Fahey, Mgr. Meteorology and Radio, Delta Airlines  

- Separate on in Conference Session No. 4 
 
Listening to Ambrym volcano (Vanuatu), by a triangular acoustic network: a 
precursory to a Strombolian episode  
S. Vergniolle, C. Zielinski, P. Bani, A. Le Pichon, M. Lardy, D. Ponceau, F. Gallois, P. 
Herry, S. Todman, E. Garaebiti  
 


