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EXERCISE Grimsvotn eruption in 2011

8/5/2020
Folie 2

Figure 4. The initial Grimsvotn eruption plume seen from
Skeidararsandur, 50 km south of the volcano. Approximate alti-
tude scale at the distance of Grimsvoétn (Gr) on the left, and the
tropopause (Tr) at this time was at about 8.9 km. Photo Bolli Val-
gardsson, 21 May 2011 at 19:20 UTC.
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Grimsvotn weather situation

21 May 2011, 12 UTC
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- large vertical wind shear in the atmosphere, also
seen in the Skew-T, Log-p thermodynamic chart,
located 250 km west of Grimsvotn volcano
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Figure 1. ECMWEF 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 Grimsvotn
Volcano, at 12 UTC on 21 May 2011 (data from University
of Wyoming,
http://weather.uwyo.edu/upperair/sounding.html).



A priori source term

A PRIORI source term 8/5/2020
What do we know?

- Location

Folie 4

= Plume height T Carra Megro 1985 | 110

Eina 2001
Buapehu
Izu Dshima L
Cerro Negro 1992 |-
MSH 3805
Fuagn 1971
Fusgo 1974 90
Miyakejima 2000
MSH 72280
Spurr 2782 H
Hekla 1980 B0
Spurr 81892
Spufr W17/92
Redoubl 12/15/80
Hekia 1970 70
Finatubo 6121 L
Ravaniador
MSH 61280 Leo
MSH 5725/80
MSH 51850
Nevado del Ruiz
Soufriere SV 1802 | -850
Chichon 4/4 &2
Chichon 3/28/83
Hekia 1947
Novarupta phase 2 | |40
Chichan 4/d #1
Hudson H
Novamupe phase 3
MNovamupta phase 1
Quizapu

Finatubo 61531

What can we do:

- Mastin et al., 2009 formula
- 34 eruptions

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

H = 2.00 V0241

Plume height, km
Thousands of feet
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S I m a e O S I Ze I S rl u I O n Fig. 1. Plume height above the vent versus mass eruption rate for eruptions listed in Table 1. Symbols for each eruption are given in the legend. The bold sol
the data (Eq. (1)) The bold dashed lines enclose the error envelope (+A)calculated by the routine polyval in Matlab® (use of trade names does not constit
products). The error envelope corresponds to a 50% confidence interval, meaning that future observations have at least a 50% probability of falling withi
dashed line is the empirical fit obtained by Sparks et al. (1997, Eq. 5.1). The upper light solid line is a theoretical curve of Hrcalculated using the 1-D ste
(Mastin, 2007) using a magma temperature of 900 "C, 3 wt% gas, and a Standard dry armosphere (United States Committee on Extension to the Standar
lower light solid curve is the elevation of neutral buoyancy, assumed to approximate H,, calculated from the same model runs. The region between these
dashed light curve represents predictions of Hy by Plumeria using properties of a Standard atmosphere but with 100% relative humidity (ry) and a temp
10 °C. The light dotted curve is a similar prediction using a relative humidity of 100% and a temperature at ground level of 25 "C. Symbols in the legend ar
E3 H highest eruption rate. The Abbreviation "MSH™ is Mount St Helens, "Soufriére SV™ is Soufriére of St. Vincent. The figure inset illustrates the difference betwe
E ru pted VO | u m e V (d e n Se_ roc k e q u |Va | e nt 0 r D R E) the plume (Hr) and the height of the umbrella cloud (Hy,). The height H ploted includes both Hy and H,, depending on the method of estimation. Isopleth-ba

solid symbals, give umbrella-doud height Hy whereas all other methods are thought to give Hr.
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Methods: size bins and distribution
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Simulate Grimsvdtn 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
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&COMMAND

LDIRECT= 1,

IBDATE= 20110521, LCONVECTION= 1,
IBTIME= 180000, LAGESPECTRA= 0,
IEDATE= 20110522, IPIN= 0,

IETIME= 180000, IOUTPUTFOREACHRELEASE= 1,
LOUTSTEP= 3600, IFLUX= 0,
LOUTAVER= 3600, MDOMAINFILL= 0,
LOUTSAMPLE= 900,IND_SOURCE= 1,
ITSPLIT= 99999999, IND_RECEPTOR= 1,
LSYNCTIME= 900, MAQUASILAG= 0,
CTL=-5.00000000 , NESTED_OUTPUT= 0,
IFINE= 4, LINIT_COND= 0,
IOUT= 1, LNETCDFOUT= 0,
IPOUT= 0, SURF_ONLY= 0,
IPOUTFAC= 1, CBLFLAG= 0,
LSUBGRID= 0, LINVERSIONOUT= 0,

&OUTGRID

OUTLONO= -80.0000000
OUTLATO= 40.0000000
NUMXGRID=
NUMYGRID=
DXOUT= 0.250000000
DYOUT= 0.250000000
OUTHEIGHTS= 20000.0000



Plotting sl

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

8/5/2020
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A priori A posteriori
SEVIRI observations
23-May-2011 22:00UTC
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