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EXERCISE Grimsvotn eruption in 2011
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Grimsvotn weather situation

� large vertical wind shear in the atmosphere, also 

seen in the Skew-T, Log-p thermodynamic chart, 

located 250 km west of Grímsvötn volcano

Figure 1. ECMWF geopotential analysis for 21 May 12 UTC 
at (a) 1000 hPa and (b) 200 hPa; data taken from 
http://www.ecmwf.int. (c) Skew-T, Log-p chart at Keflavik 
radiosonde station 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).

� south and then eastward transport 

of material emitted to low altitudes 

� northwestward transport of material 

emitted to high altitudes
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A priori source term

A PRIORI source term

What do we know?

- Location

- Plume height

What can we do:

- Mastin et al., 2009 formula
- 34 eruptions

- Best-fit line (bold solid line) with mass 
eruption rate Ṁ (kg/s) converted to 
volumetric flow rate V>(m3 DRE* per second): 

H = 2.00 V̇0.241

- Or PLUMERIA or other plume models

- Estimate of size distribution

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

*Erupted volume V (dense-rock equivalent or DRE)
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Methods: size bins and distribution
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Range Median %

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 %

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



Simulate Grimsvötn eruption

1. Make directory volc with link to FLEXPART exe

2. Copy RELEASES and SPECIES files from the zip file 
to your dir /volc/options

3. Check: output units, AVAILABLE in met dir?

4. Adapt pathnames

Dates: 2011052118 – 2011052218

Domain: 40-70N 0-30W

Run with A priori with 4 species (5, 9, 13, 21) of ash



&OUTGRID
OUTLON0= -80.0000000    ,
OUTLAT0=  40.0000000    ,
NUMXGRID=        560,
NUMYGRID=        160,
DXOUT= 0.250000000    ,
DYOUT= 0.250000000    ,
OUTHEIGHTS=  20000.0000    ,

&COMMAND
LDIRECT=          1,
IBDATE=   20110521,
IBTIME=     180000,
IEDATE=   20110522,
IETIME=     180000,
LOUTSTEP=       3600,
LOUTAVER=       3600,
LOUTSAMPLE=        900,
ITSPLIT=   99999999,
LSYNCTIME=        900,
CTL= -5.00000000    ,
IFINE=          4,
IOUT=          1,
IPOUT=          0,
IPOUTFAC=          1,
LSUBGRID=          0,

LCONVECTION=          1,
LAGESPECTRA=          0,
IPIN=          0,
IOUTPUTFOREACHRELEASE=          1,
IFLUX=          0,
MDOMAINFILL=          0,
IND_SOURCE=          1,
IND_RECEPTOR=          1,
MQUASILAG=          0,
NESTED_OUTPUT=          0,
LINIT_COND=          0,
LNETCDFOUT=          0,
SURF_ONLY=          0,
CBLFLAG=          0,
LINVERSIONOUT=          0,



Plotting

Copy makePLOTFLEXwithST.py, read_header.py and 

read_grid.py from zip file

Start plotting:

python makePLOTFLEXwithST.py ./output/

See figure:

Display figure_name
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Results for May 23, 22 UTC: IASI, a priori ST, a posteriori ST, SEVIRI

IASI A priori A posteriori


