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FUTUREVOLC real-time tephra sampling: a state-of-the-art
mobile laboratory to characterize eruptive dynamics and
enhance ash-dispersal forecasting

Armann Hoskuldsson and all folk of FUTUREVOLC
Institute of Earth Sciences, NORDVULK, University of Iceland




"™  Tomodel a plume

FUTUREVOLC &
We need complicated information from
source region:

mass flux,

gas composition,

temperature,

atmospheric condition,

altitude rise

fragmentation or volcanic ash,

Grimsvotn 2011 Eyjafjallajokull 2010



ff? To model for dispersion
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Fragmentation = grain size Sampling tephra
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Complicated and time
consuming
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o  |large area under consideration
FUTUREVOLC
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Can go far from the volcano Tephra distribution
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Important parameters

Solid particles have

* Density

e Sijze

* Shape
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Bring it to the field

- Rappid analysis

Near automatization

Getting information on volcanic ash
towards modellers in near real time.

Challenge to get comprehensive near
real time data towards model makers
from waste area




- Manual labor
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 Sampling

— Manual sampling in the
field

— New online instruments
that record selected
information regarding
the tephra

* Grain size
* Mass deposition




% Bring the lab to the field
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Main aim of field laboratories
* Since volcanic eruptions

usually do not happen
down town!

Shorter response time

— Decrease distance to lab

Shorten analytical time

Shorten interpretation time
Shorter verification time
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What is needed:

* Sieving instruments

* Balance

* Oven for drying

e Shape analysis facility
* Chemical analysis

e C(Cars for transport

* People for sampling




-~ ™

A EURGPEAN VOLCANOLOGICAL SUPERSITE I ICELAND:
A MONITORING SYSTEM AND NETWORK FOR THE FUTURE

Primary equipments

Drying Sieving

weighting
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rs System  Windows  Help
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ep:
Current somple
box705221 1min3phi-1

Created by
Analyzed on

Sample file information

Sample documentation

Unit configuration

Analysis conditions
Perticle Insight DEMONSTRATION Analysi

Run conditions
Particle Insight DEMONSTRATION Run Ca

Report and display options
Particla Insight DEMONSTRATION Report

System performance data
Images: 220 Paricles: 15183

Sample data
Ackive measures: 18

Sample images
Saved images 55

Bl =S B
S;IVE] EJ Save os New
o 7 Help

boxI05221 imin3ph-L.smo

Pump speed Testimsges Analyze sample
ol LFLJ Single | Continuous @I
Rinse ‘ ﬁmﬂ ﬂ snsoioze | [Mimessures <] | |

Counts 30.000 grains

Measures 10 different parameters,
resolution 1 pixel = 0.8 micron
Calculates 8 parameters

Time for a sample run 5 min
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‘t Hitachi TM3000 rortable sem
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What leaves Iceland? SEM of tephra
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& X-ray gun for chemistry
FUTUREVOLC et
Chemical composition Time variation in composition
12
10 | ‘oo -

[e¢]

WR
Katla

1821

MI FH-2

CaO (Wt%)

Glass EJ-1

®
.
A
¢ FH-glass
a
X
ul

Glass EJ-2

0 2 4 6 8 10
MgO (wt%)




- UMS
A~ 3 & ;
i i S L E
S

FUTUREVOLE un manned sampler %Qﬁ, 2

Alone in the field
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Ash falling Beaming info to labs
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See further poster by :
Marchetti et al.

Temp detector
Towards real-time
measurements of
tephra fallout grain-size
distribution

Humidity detector

Data collector



K CONCLUSION
;‘mj,'.‘,lm Get lab as close to volcano as possible

A EURCPEAN VOLCAROLOGICAL SUPERSITE IN ICELAND:
A MONITORING SYSTEM AND NETWORE FOR THE FUTURE

Reykjavik Major volcanos

Liparit

" og fyrri hluta isaldar I Gabbro og grandir

I Moberg fré sidari hiuta isaldar Sandar
® Hahitasvaedi  Gosbelti
© Grunad hahitasvaedi
® Kolnad hahitasvaedi

Buggt - a 1999, istand. 1:1.000.000, Nattirufraistofnun istands.

Takk og gédar stundir



