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£ Urban area economical value |
I 0037631 - 0,082885
| | 0,082886 - 0,124529
[ 0.124530 - 0,180133
I 0.180134 - 0,320629
I 0.320530 - 1,000000
Land use economical value
<0,052558
I 0,052559 - 0,134548
| 0,134549 - 0,270498
I 0270499 - 0,481430
I o.481430- 1,000000

Volcanic risk
- assessment has been
_mostly focused so far 5
on hazards, exposure &
and (sometimes) on
physical vulnerability
of exposed elements
(buildings, critical
infrastructures, etc.).
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el

Risk assessment is generally represented through maps,
~ limited to the scale of the hazardous phenomena, providing

5 “a static (and often qualitative) representation of the
f

expected damage levels.

These maps, despite being useful to both civil protection
and land use planning purposes, often neglect the complex
chains of primary and secondary events that follow a
hazardous event and that take on particular relevance In
case of volcanic events.
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Despite being the notion of risk as a combination of haz

and vulnerability largely shared in the scientific communi% ,-I ;‘
the word ‘combination’ does not fully integrate interactions
among both hazard factors and exposed elerr{ents and
systems.

Risk results from a complex set of hazard(s) and
vulnerability(ies), which interact each other and change
along time: therefore, in case these dynamics are
neglected, important aspects of disasters will be missed
out.
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Physical damages
(primary and secondary)

Functional and
systemic damages
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A scenario-based approach, by embracing a systéﬁ' - 3
perspective and focusing, above all, on interactions among
both hazard factors and exposed elements and systems, might
allow us to better understand, describe and communicate the
dynamic evolution of one or more hazardous events and the
consequent potential chains of impacts, failures and damages.

Hence, it may allow us to evaluate some aspects of disasters
that have been often neglected by scholars.
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To better clarify the potential of =
a scenario-based approach, we
will briefly present a case study
developed in the frame of the
EU project SCENARIO and

focused on the Vesuvius’ area. i@

The outlined scenario provided a quliativ descriptin of a
potential volcanic event and its consequences, highlighting
how different damages may occur, in different temporal

phases, involving different areas. %
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| Earthquake
| Volcanic bomb
Lava flow
Pyroclastic fall
Pyroclastic flow
Lahar

Single out the main targets for each People
phenomenon Buildings
Infrastructures

Natural areas

Agricultural areas
Monuments

: «

- » - -

Provide a “qualitative” description
of the potential damages

|
re
Provide some quantitative Provide some quantitative

“dimensions” of the potential “dimensions” of the potential
physical impacts systemic impacts
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Single out the phenomena related to |
the selected event
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riposo maggiore di

Stromboliane Sub-Pliniane I Pliniane
Define spatial and temporal violente
Vesuvio: tempo di 72% 27% 1%
riposo tra 60 e 200
anni
Vesuvio: tempo di 65% 24% 11%
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weeks hours days
Phenomena
0/1]2 34 56|/7 89 10 11 12 13 14 15 16 17 18|19 20 21 22

Precursors
Earthquake

—»Bombs and blocks
Pyroclastic fall Ash fall

— Tephra fall

= Partial
Pyroclastic flows

Lo Total

Heavy storms

Lahar
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weeks hours days

Phenomena
0/1]2 3 4 56|/7 89 10 11 12 13 14 15 16 17 18|19 20 21 22

Precursors

Earthquake

Bombs and blocks
Pyroclastic fall Ash fall

Based on the available descriptions and data related to past events, the

reference event was articulated in different temporal phases, each of |
them characterized by different phenomena (earthquakes, pyroclastic |
different areas.
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f the eruption, different areas
same area.
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Spatial element Targets Ezposure

People
Buildings
Infrastructures
Natural areas

Single out the main targets
for each phenomenon

Areas Population Population density
(number of residents/surface of the
area in hectares)

' %r’:zrjrlliunrgl areas Buildings Number of bujldings
Provide a “qualitative” Arable land and heteroge-  Surface of arable land and hetero-
description of the potential neous areas
Tamages geneous areas (ha)
Permanent crops Surqu_a of permanent crops (ha)
Forest Surface of forest (ha)
B ase d on t h e Se I ecC t e d ‘Lines Road networks Length and hierarchical level of the
phenomena, the main targets! - N
) . il networks Length and hierarchical level of the
have been singled out, taking network
L] b 1
|nt O accou nt th at also ta rg ets Points Monuments Number of archaeological sites
) - Hazardous installations Number of hazardous i i
W||| Change over the dlffe rent ‘ umber of hazardous installations
Infrastructures (Airports, Number of infrastructures
phases Of the event Railway stations, etc.)

Emergency equipments Number of emergency equipments
(Hospitals, Fire brigades

b}

etc.)
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Hours
Damages 112345678910 11 12 13 14 15 16 17 18|19 20 21 22 23 24 Days Months Years
Physical damage - population

Physical damage - buildings

Physical damage - natural and agricultural areas

Systemic damage - local scale

=—

| vedumteel —— Then, physical and systemic damage have been
B tighlevel articulated with respect to the considered
Bl vninled  temporal phases |

o — — _
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Hours
Damages 112345678910 11 12 13 14 15 16 17 18|19 20 21 22 23 24 Days Months Years
Physical damage - population

Physical damage - buildings

Physical damage - natural and agricultural areas
Systemic damage - local scale
| Systemic damage - regional/global scale _

| vedumteel —— Then, physical and systemic damage have been
B tighlevel articulated with respect to the considered
Bl vninled  temporal phases |

o — — _
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In case of volcanic eruptions, systemic damage can arise not |
only as a consequence of physical damages (as in case of
other natural hazards) but also as a direct consequence of

hazardous events (e.g. ashes propagation).

Even though systemic damage is difficult to quantify, it may
significantly contribute to multiply the negative effects in the
area directly hit by the hazardous event and beyond.
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Peak Post-event Post-Event
Phase Targets Medium Term  Long Term

First Phase Second Phase

Phases/Targets

‘the Vesuvius’

Agricultural

- case study, the s aciiios st0ppago
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'O Forests Air pollution >

. due to CO,
Network Interruption of >
Infrastructures flight connections Breakdown in &

communication >
Transport Nodes Interruption of
and Other passengers and >
Infrastructures freight flows
Commercial and Commercial and Y = >
Industrial Areas industrial activities Food ihdustry
stoppage g A R S
Export activities g
stoppage
Historical Interruption of >
Heritage tourist flows Loss of world
heritage
Climate Change in
climate
condition
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% Red zone/  Provincial values  Red zone values
province (euros) (euros)

_J
i Jewellery, coral, cameo 79% 15.415.488 12.197.006
factories
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In the case of Vesuvius, systemic impacts could mduc’
dramatic consequences to the regional economy and 7
reverberate on a wider scale (at least national) due, for
example, to the interruption of flight connectioqs, to the
business break down or to tourism disruption. Tourism
represents nowadays one of the driving sectors of the
Campania Region economy and it is particularly relevant in
the Vesuvian area, where the UNESCO site, including
Pompeii, Herculaneum and Oplonti archaeological areas, is
located.
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The development of comprehensive scenarios of hazarﬁ !‘
impacts-damages, capable to outline the complex chains of
hazardous events, physical and systemic impacts and
consequent damage at different geographical scales, could
support both land use and emergency planning and, as in
case of flight connections or business breakdown, they could
support risk management strategies of European air traffic
system or of the main economic activities.
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However, the development of comprehensive scenarios is still
a difficult goal to achieve and presents us with many
challenges, such us:

» the need for closer interactions among scholars from different
disciplinary fields (volcanologists, structural engineers, planners,
economists, etc.)

» the limited available knowledge related to systemic impacts in past
events

» The need for effective methods to combine quantitative data and
qualitative information/descriptions as well as for an effective
quantification of the economic costs related to systemic impacts
(business break down, tourism disruption, etc.) occurring in the different =
temporal spans and at different scales.
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