The contributions of the EU-funded
MEDiterranean SUpersite Volcanoes (MED-SUV)
project to the assessment of volcanic ash hazard
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Italian active volcanoes and
the Supersite concept

More than 3 million people are threatened by volcanic hazards in a large
region of the Mediterranean Sea where two among the largest European
volcanic regions are located: the Campi Flegrei/Vesuvio area and the Mt.
Etna region.

iterrancan SUpersite Volcanoes.

In particular the project aims to % M-SU |
fully exploit the unique in-situ B
monitoring datasets available at
these volcanoes and integrate
them with Earth Observation
data and numerical models, thus
producing the basic tools for a
significant step ahead in the
analysis of the dynamics of pre-,
syn- and post-eruptive
processes and the quantification
of their hazards.




The MED-SUV Work Plan = 5558

Objectives:
systems.

4. Test and validation of the project
outcomes (pilot phase)

5. Dissemination

2. Characterization of the volcanic
processes through cutting-edge data
analysis/modeling
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Some activities related to volcanic ash

Physical and analogue laboratory experiments on ash dispersal
and aggregation

Integration of satellite data (e.g. METEOSAT, MODIS), ground-
based measurements (e.g., RADAR, LIDAR) and numerical
models of Etna’s volcanic plumes to quantlfy key source variables
(e.g. eruption rate, grain-size distribution,...)

Development of long-term probabilistic ash fallout maps at the
supersite volcanoes

Development of modelling tools and procedures for the short-term
hazard assessment of volcanic ash by adopting multi-model and
multi-scenario approaches

Development of short-term probabilistic hazard assessment
modelling tools able to use direct measurements and observations in
almost real-time (i.e. now-casting) and to account for the main
sources of uncertainty



Physical and analogue laboratory experiments on ash
dispersal and aggregation

ambient conditions: humidity, air flow

1-OBf’ECTIVE o temperature, droplet size and composition
Experimental parameterization of a

aggregation and settling at a range o] volcanic parameters: size, shape distribution,
chemical composition of ash particles

small-scale experiments large-scale experiments
(controlled environment) (coupled settling and aggregation)
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Integration of satellite data, ground-based measurements and
models of Etna’s plume to quantify key eruptive variables

Detailed comparisons between
different observations and dispersal
modelling allow appropriate
calibration of the techniques

Mt. Etna paroxysm of 26 October 2013,
12:10 UTC

Volcanic Ash identified by using
Brightness Temperature
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Long-term probabilistic ash fallout maps at the
supersite volcanoes

Example of probability map for ash loading

greater that 300 kg/m2 at Campi Flegrei
produced combining multiple scenarios (below)
and for a strong short-lasting plume at Mt. Etna
(thresholds of 10 and 100 kg/m2) (right).
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Short-term hazard assessment of volcanic ash by adopting
multi-model and multi-scenario approaches

The Etna volcanic ash forecasting system
(UPNV) manages daily outcomes coming
from three/five different dispersal and
fallout codes (named FALL3d, HAZMAP,
Tephra2, PUFF// and Vol-Calpuff).

In MEDSUV we plan to:

* Further test the prediction capability of
the current forecasting procedure (2011-
2012 dataset);

 gquantify the model-dependent
uncertainty through an intercomparison of
model outcomes and statistical analyses;
 produce synthetic frequency and
probabilistic multi-model or multi-scenario
forecasting maps

(see Barsotti et al. @ poster session)

Tephra ground loading and ash concentration
forecasting maps



Short-term probabilistic hazard assessment
modelling tools (now-casting)
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The goal is to develop probabilistic
forecasting maps able to use
measurements and observations in
almost real-time and to accounts
for the main sources of uncertainty
(aleatoric and epistemic)
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Event of October 26 2013, Column
Height 8.6 km asl vs LLWP#2 (7 km)




(Volcanic activity of Mt. Etna on April 12 2013, photo by B.Bencke, INGV Catania)




