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Motivation for study
 Exploring if/how much icing caused by dust affects the 
aviation en-route operations
 DREAM dust model used to reconstruct environmental 
conditions
 Introducing new dust-dependent prognostic Icing Index
 Testing the method for two catastrophic aviation accidents

Results of recently published article (supported by inDust)



Mineral dust – the most efficent ice nucei
agent
 Does dust enhance cloud ice crystals
production?
 If yes, how much?
 Does it affect aircraft safety?

Cumulonimbus anvil - most dangerous
icing zone
 Cockpit radars cannot detect small ice
particles
Ice can freeze aircraft instruments (Pitot
tube, air pressure sensors)

Cloud icing – major threat for aviation



Icing Indices examples (no dust inside)

NOAA
UKMO

SMHI

No single icing index considering dust in the community



June 2009 Air France flight (AF477) 

 BEA Rreport: …following the
obstruction of the Pitot probes by ice
crystals, the speed indications were
incorrect and some automatic systems
disconnected...probably caused by ice
crystals... '.

 228 deaths

July 2014 Air Algérie flight (AH5017)

 BEA Rreport: ...high dust content was
combined with convection over the
northern area of the Sahel...‘

'... the concentration of dust may affect
the quantity and concentration of
condensation nuclei in cumulonimbus.’
...’the presence of ice crystals within the
anvil cloud was very likely‘

 116 deaths

Accident reports

http://en.wikipedia.org/wiki/File:AF_447_path-notext.svg


DREAM dust model + ice nucletion



AF477 flight conditions:
Satellite obs

Cloud top temperature (MSG SEVIRI)

Dust optical depth and ice (MODIS)
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AH5017 flight conditions:
Satellite obs

Cloud top temperature (MSG SEVIRI)

Dust optical depth and ice (MODIS)

Ice and dust (CALIPSO)
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Model predictions
AH5017AF477

Dust load Dust load

Dust C – cross section Dust C – cross section

Log10(IN) cross sect Log10(IN) cross sect



AF477 AH5017

ICING INDEX
wnDII IN

ice nucei number:
incudes T, RH, dust C

vertical velocity:
reflects  convective 
dynamics
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