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" ARISE
r’ Atmospheric Dynamic Research Infrastructure in Europe

volcanoes at local and regional scale.
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// / // ///// Until late ‘80 acoustic
/‘ i : , . observations of volcanic
& ’ ','"m' ‘“‘, activity was mostly limited to
Ra ¥ VLIRS B

/ far-field barometric record of
Major eruptions [Osvald et al.,

¥ 1996; Makoto et al., 1996]
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In early ‘90 infrasound moved to
short range observations on
active volcanoes. Now several
volcanoes worldwide have
permanent infrasound
monitoring systems.
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2004-2012: Ecuador

Operational infrasound monitoring of volcanoes

2008/2/8 Spectrogram, Aoustic Source Power and Ash Cloud Height
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Volcano Infrasound Early Warning
at Etna

IP=N,, x Pm

N .=number of detections (normalized to 60) |
Pm= infrasound pressure corrected for attenuation
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Communication workflow

Italian Civil

Protection
Llnfrasound EWJ Alert Levels

l' Regional Civil Municipality -
Protection * Major »[ Etna Guide ]
* Local Advice Emergency Plans Public

Since 2015 is Operational at Etna volcano providing in automatic and real-time direct
notification to local Authorities and allowing the deliver of alerts before the eruption occurs
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RESEARCH ARTICLE  Infrasonic Early Warning System for Explosive Eruptions
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Infrasound Detections and PIumeHelght
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maximum distance of detection generally increases with the
plume height, but eruptions can be undetected
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Global distribution of IMS infrasound arrays (whltifie, black
dots planned) and of volcanoes (triangles) that had activity during the
last 10000 years.
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median distance from any volcano and the nearest IMS
infrasound array of 890 km (std 600 km), which results into a
mean travel time of ~ 50 minutes.
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arise-project.eu

- Atmospheric dynamics Research Infrastructure in Europe, project funded by EU
FP7 (2012-2015) and H2020 (2015-2018) -> integrating activities for starting
communities.

1) Combining multiple techniques
(infrasound/lidar/airglow/radars) for

Mesosphere & the study of small scale atmospheric
disturbances

2) Monitoring extreme events

5 _ swaosphere.  (affecting the atmosphere)
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3) Strong connection with:
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May 21t 2016, VEI 2 "

400-600 m lava column and
ash plume > several kms
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Accounting for propagation effects

e

Near-field: geometrical
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We correct for attenuation considering both the frequency of the signal
and atmospheric conditions along the path [Le Pichon et al., 2012].
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Etna Lava Fountain 18 May 2016
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Once corrected for attenuation the pressure time history can be reconstructed
even from stations located hundreds of km far from the source.
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Early warning from rgioalobservation (VIEW)
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During favorable propagation conditions E]tnﬂ{/Elza) is very well detected by
regional infrasound arrays and based the IP an automatic alarm could be delivered.
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Conclusions

1. Local (< 10-20 km) infrasound arrays can be used operationally
for volcano monitoring and provide notification.

2. During favorable propagation conditions Etna (VEI<=2)
eruptions are very well detected by regional infrasound
arrays.

3. Regional infrasound observation still valuable in terms of
timing for VAACs.

4. VIEW (single array) can be adapted to various source-to-

receiver distances



