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Introduction: are they important? 
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Flightradar information 
12.12.2018 at 20:30 Local Time
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Images from Claus Sievers



The Grimsvotn eruption in 2011: Separation of ash and SO2
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VAACS were established in 1995 to 

gather information regarding volcanic 

ash clouds and to assess the possible 

hazard to aviation
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Introduction : how it  started  at GeoSphere Austria

© GeoSphere Austria ҡ

Where were you in 2010?
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Introduction : ZAMG/GeoSphere Austria
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Set up by the International Civil Aviation Organization (ICAO), 
an agency of the United Nations

Source: Klaus Sievers
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Literature  review
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Jebel at Tair in the Red Sea on 30 September 2007. Our 
reference inversion used total-column data from AIRS, OMI and 
SEVIRI from the first 24 hours after the eruption.
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EUNADICS-AV: develop and test system to provide consistent and coherent 
information to aviation authorities, airlines and pilots in the event of a 
natural disaster affecting the airspace.
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Introduction : why FLEXPART?
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values;  preprocessed from Eulerian model.

Why use FLEXPART for  (semi)operational volcanic ash and SO2 simulations ? 
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Stohl et al., 2011
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Adapted from: Kristiansen, N. I., Arnold, D., Stohl, A, VAST Technical Report:
Procedures for volcano inversions using FLEXPART 



Methods: VAST ad-hoc routines  + webtool
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A PRIORI source term

*Erupted volume V (dense-rock equivalent or DRE) 
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Methods: VAST source term inversion at GeoSphereAustria
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GeoSphere Austria
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Methods: FLEXPART source-term and radar plume heights - Grimsvötn
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Methods: EUNADICS sensitivity  tests
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Tuning of several run specifications; arrows indicate most relevant ones 
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Any questions?
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EXERCISE Grimsvotn eruption in 2011
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EXERCISE Grimsvotn eruption in 2011: Moxnes
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Grimsvotn remote sensing  and flight data - can we use it in operational 
analyses?
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EXERCISE: Grimsvotn weather situation
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Figure 1. ECMWF geopotentialanalysis for 21 May 12 UTC 
at (a) 1000 hPaand (b) 200 hPa; data taken from 
http://www.ecmwf.int. (c) Skew-T, Log-p chart at Keflavik 
radiosondestation located 250 km WSW of Grímsvötn
Volcano, at 12 UTC on 21 May 2011 (data from University 
of Wyoming, 
http://weather.uwyo.edu/upperair/sounding.html).
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EXERCISE: a priori Source Term
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Mastin, L.G. et al., A multidisciplinary effort to assign realistic source parameters to models of volcanic ash-cloud transport and 
dispersion during eruptions, Journal of Volcanology and Geothermal Research (2009), doi:10.1016/j.jvolgeores.2009.01.008
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EXERCISE: size bins and distribution
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VAAC London

Wrf-Chem

Flexpart

WRF-Chem
Range [�…m] Median [�…m] %
0 - 3.9 1.950 12.727
3.9065 - 7.8125 5.860 18.182
7.8125 - 15.623 11.718 29.091
15.623 - 31.25 23.437 40

FLEXPART
Median [�…m] %

4 0.1985
6 0.157
8 0.1253

10 0.1018
12 0.084
14 0.0703
16 0.0596
18 0.0766
25 0.127


