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Eruption Source Parameters

* Prior to and during the
Initial stages of an
eruption, commonly not
enough observations to _
define eruption source T,
parameters (ESPs), for B ;
example plume height

« Accurate quantification
of ESPs crucial for
rellable appllcatlon Of Eyjafjallajokull eruption, 2010. Photo credits:

. : Thorvaldur Karl Helgason (CC BY-NC 2.0)
ash dispersion models




Database History

2004:

Limitations in accuracy of ash-cloud model forecasts associated with
uncertainties in ESP noted during the 15t IAVWOPSG meeting

2005:

At the 2nd JAVWOPSG meeting, the US member tasked to devote a
year to improve quality of ESP used in VAAC forecast models

2007:

USGS organised a workshop on ESPs at the Cascade Volcano
Observatory, and a dedicated session organised at AGU

2009:

Database published to provide source parameters for simulations in
cases where no observations available
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Type Magma type Historical eruption
characteristics
MO Basalt or other Insufficient historical
matic data to characterze
M1 H<=5 km or VEI=2
M2 H=5-8 km or VEI=3
M3 =8 km or VEI=4
S0 Andesite, dacite, Insufficient historical
rhyolite, or other | data to characterize
s1 explosive H<6 km or VEI=2
52 composition H=6-12 km or VEI=3
53 Hz12 kmor VEI = 4
58 Major pyvroclastic flows,
with an elutriated column
rising primarily above
the flows.
59 Active lava dome 15
present
Ul | All magma types | Submarine vent with a

water depth 250 m

1. Volcanoes characterised in terms of type and

-

historical activity, with 9 eruption types defined
based on magma type and eruption size

Eruption type Example Hkm | D M V 53
(Date as MID/Y) above | hr kgls km?
vent
Mafic, standard (MO) Cerro Negro, Nicaragua, 4/9-13/1992 7 60 1x10° 0.01 0.05
Small (M1) Mount Etna, Italy, 7/19-24/2001 2 100 | sx10* | 0001 | 002
Medium (M2) Cerro Negro, Nicaragua, 4/9-13/1992 7 60 | 1=10° | 001 0.05
Large (M3) Fuego, Guatemala, 10/14/1974 10 5 1=10° | 0.17 01
Silicie, standard (S0) Mount Spurr, USA, 8/18/1992 11 3 410 | D015 | 04
Small (S1) Mount Ruapehu, New Zealand, 5 12 | 2=10° | 0003 | 0.1
&I17/1996
Medium (52) Mount Spurr, USA, 8/18/1992 11 3 dx10% | 0015 | 04
Large (53) Mount 5t. Helens, USA, 5/18/1980 15 8 =107 | 0.15 0.5
Co=ignimbrite Mount St. Helens, USA, 5/18/1980 25 05 | 1=10* | 005 0.5
cloud (58) (pre-9 AM)
Briet (59) Soutnére Hills, Montserrat 10 001 | 310 | 0.0003 | 0.6
{composite)
Submarnne (110) Mone 0 - - -

2. For each eruption type, key inputs for tephra dispersal models identified based
on well known examples
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NAME
Dallol

Alid

Gada Ale
Alu

Borale Ale
Dalaffilla
Erta Ale
Hayli Gubbi
Ale Bagu
Mabro
Mallahle
Sork Ale
Asavyo
Mat Ala
Tat Ali
Borawli
Dubbi

Ma Alalta
Alayta
Dabbahu
Dabbayra
Manda Hararo
Groppo
Afdera

LOCATION
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia
Ethiopia

The Database 2

STATUS
Histaorical
Holocene
Holocene
Holocene
Holocene
Histarical
Historical
Holocene
Holocene
Holocene?
Holocene?
Holocene?
Holocene
Holocene
Holocene
Holocene
Histaorical
Holocene
Histaorical
Historical
Holocene
Historical
Holocene
Holocene?

LATITUDE NS VF LONGITUDE EW ELEV

14.242
14.58
13.975
13.825
13.725
13.792
13.60
13.50
13.52
13.37
13.27
13.18
13.07
13.10
13.28
13.30
13.58
13.02
12.88
12.60
12.38
1217
11.73
13.08
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40.30
39.92
40.408
40.508
40.60
40.55
40.67
40.72
40.63
41.70
41.65
41.725
41.60
41.15
41.07
40.93
41.808
40.20
40.57
40.48
40.07
40.82
40.25
40.85
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-43
004
287
429
668
613
613
521

1031
2218
1875
1611
1200
523
700
812
1625
1815
1501
1442
1302
600
930
1295

TYPE

Explosion craters

Stratovolcano
Stratovolcano
Fissure vents
Stratovolcano
Stratovolcano
Shield volcano
Shield volcano
Stratovolcano
Stratovolcano
Stratovolcano
Stratovolcano
Shield volcano
Shield volcano
Shield volcano
Stratovolcano
Stratovolcano
Stratovolcano
Shield volcano
Stratovolcano
Shield volcano

Shield volcances

Stratovolcano
Stratovolcano

Characterisation of some example volcanoes
Grey indicates volcanoes with historical eruptions
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* Current parameters for each volcano:

— Plume height

— Eruption duration
— Erupted volume
— Mass fraction of fine ash

—

\

J

Can be updated by
observations
during an eruption

Defined based on
previous
eruptions at a
volcano



Potential Improvements

Database modification:

— Greater number of input parameters, e.g. total
grainsize distribution

— Options for multiple scenarios or probability
distributions for inputs at a given volcano

— Make source parameters customisable such that they
are tailored to specific volcanoes

Accessibility:
— Post database online
— Allow qualified users to update database

— Develop streamlined integration with operational
models



Times

wWindfile: 2016-02-10 00:00:00 UTC (7]

Integration with

Name: Corbetti Test -
o . operational
Automatic Run: (when new windfile arrives) L p
Run Type: Airborme Ash v 7]
When Complete: Do not send email v 7] m O d e I S
Note: Model runs generally complete in about 10 minutes.
Use Advanced
Options:
Volcano/ Site: Corbetti Caldera
3/45 7]
Latitude: 7.18333333
Longitude: 38.43333333
Elevation: 2,320 (m)
Eruption Start Time: |Now v 7]
Simulation Duration: Between 3 and 48 hours L

Default simulation duration for this volcano is
24 hours (apply).

Eruption Duration: At Most 24 Hours 7] E na b I eS fa St
Default eruption duration for this volcano is 3

hours (apply). appliCatiOn Of

Plume Height: 0 km ASL L /) -

Default plume height for this volcano is 13,32 mOd eIS US| ng
km (apply).

Erupted Volume: p— o default parameters

Default erupted volume for this volcano is
0.015 Km? (apply).

Value if unspecified: NaN Km?
DRE: airborne ash fraction = 5%



Feedback

Keen to gather feedback from VAACSs on:

— Is the database currently being used? How
and by whom? And if not, where is ESP
iInformation gathered from?

— In examples when there are no observations,
how Is plume height estimated?

— Are there ways in which the database can be
made more accessible?

— What other inputs would could be
Incorporated?



