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. Etna’s explosive activity background
. 2002 long-lasting ash-cloud forming eruption

. Present monitoring and forecasting system

operating at Etna

. Interaction between Volcano Observatory

(INGV) and aviation organization (in Italy)

. Strategy for managing future eruptive crises

of Etna volcano
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Etna summit persistent activity

Strombolian activity
at summit craters

Strombolian activity at Bocca
Nuova crater and lava effusion




Etna summit strong explosive activity
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Sustained eruptive column
from SE Crater
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from SE Crater
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Holocene
pyroclastic
deposits of

Francavilla di Sicilia
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Ash dispersal forecast and civil aviation Geneva 2010

Biancavilla
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A

Taormina
]

o Scoria fall capost

[ Tl tall depost

(G Pumice tall deposit

[ELT] Lava flow

L] voteanogenic secimentary deposi
7] Reworkea scora tal deposit




@ Plinian

Tephostratigraphic data

@ large wlume
Subplinian

g Phreato Plinian

@ small wlume
Subplinian

g small wolume Phreato
Plinian

@ Violent Strombolian

@ Violent Strombolian -
s.v. Subplinian
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Fallout deposit dispersion of the plinian
and sub-plinian historical eruptions
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Main features of Etna’s explosive eruptions

Short-lasting eruptions (a)

« Duration from minutes to a few hours

» Magnitude from violent strombolian to subplinian
(from 4 to 15 km high eruptive plumes)

» One plinian eruption in historical time (26 km high
plume)

« Occurrence more then 150 in the last 25 years

» Frequency up to several tens in a few months

STRONG PLUME

convective
thrust °

Ash dispersal forecast and civil aviation Geneva 2010

Long-lasting eruptions (b)
WEAK PLUME » Duration from days to a few months
« Magnitude violent strombolian (low-troposphere
plumes)
» Occurrence only two in the last century but at least
8 occurred in the last four century

Geofisica e Vulcanologia

Istituto Nazionale di
WIND ADVECTION

)

from Bonadonna and Philips, 2003




22 July 1998

Sunmit craters

Short-lasting eruptive episode
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Long-lasting eruptive episode: 21-24 July 2001

Paterno

Summit
Craters

/ Catania

]
Giarre

Aci Castello




Etna ash fallout: impact and effects
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Catania o
Vincenzo Bellini International Airport |
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Airports disrupted (>3 events):
= ANCHORAGE, Alaska (Spurr, Redoubt)
@_CATANIA, Italy (Etna
KAGOSHIMA, Japan (Sakura-jima)
MANADO, Indonesia (Lokon, Soputan)
MEXICO CITY, Mexico (Popocatepetl)
QUITO, Ecuador (Pichincha, Reventador)

Volcanoes (>3 events):
@NA, ltaly (Catania@

= SAKURA-JIMA, Japan (Kagoshima AP)

= POPOCATEPETL, Mexico (Mexico City AP)
= SOUFRIERE HILLS, Montserrat (8 airports)

Ash dispersal forecast and civil aviation Geneva 2010
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Ash dispersal forecast and civil aviation Geneva 2010
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Eruptions causing airports problems in Italy

Eruption Date Y/M/D Volcano | City/Airport Occurrence / Damages
1944/03/22 Vesuvius | Naples/Terzigno abundant tephra fallout / 88 military planes damaged
1979/08/03 Etna Catania/Fontanarossa | ash fallout / airport open
ash fallout / airport closed night of 24th to late
1986/09/24 Etna Catania/Fontanarossa | morning of 25th
1998/07/22 Etna Catania/Fontanarossa | coarse ash fallout / airport closed 15 h
2000/06/05 Etna Catania/Fontanarossa | sky darkened by ash / difficulties for air traffic
2000/06/05 Etna Catania/Sigonella sky darkened by ash / difficulties for air traffic
i fine ash fallout / air traffic interrupted by ash plume,
'g: 2001/07/21-30 Etna Catania/Fontanarossa | airport closed a few days
2 fine and coarse ash fallout / air traffic interrupted by
Eﬁ 2002/10/27-2003/01/28 | Etna Catania/Sigonella ash plume, airport closed for several days
=
% fine and coarse ash fallout / air traffic interrupted by
Q 2002/10/27-2003/01/28 | Etna Reggio Calabria ash plume, airport closed for several days
;.E fine and coarse ash fallout / air traffic interrupted by
8 2002/10/27-2003/01/28 | Etna Catania/Fontanarossa | ash plume, airport closed for several days
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NE Fissure

2002-03 flank
eruption:
started on

October 27
and ended on

January 28
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-Cakagiogii

" Niseem]

Product Type: Column Maxima Corrected Intensity  Upper : 15

PRF: 1180 Hz Hax Range: 30 mi
Gatewidth: 500 m Smples: 64
Pulse Width: 0.8 us Clutter Filter: 4
Site Hane: HAS Sigonalla Radar Typa: SHR-25¢C(Fpntanna Height ASL: 51 m

Labtagaeni

" Niseem]

Product Type: Column Maxima Corrected Intensity  Upper : 15

PRF: 1180 Hz Hax Range: 30 mi
Gatewidth: 500 m Smples: 64
Pulse Width: 0.8 us Clutter Filter: 4
Site Hane: HAS Sigonalla Radar Typa: SHR-25¢C(Fpntanna Height ASL: 51 m

Sadagioeini

" Niseem]

Product Type: Column Haxima Corrected Intensity  Upper : 15
PRF: 1180 Hz Hax Range: 30 mi
Gatewidth: 500 m Smples: 64 Untolding: otf
Pulss Width: 0.8 us Cluttar Filtar: 4 Ranga Hommalization: On
Site Hane: HAS Sigonalla Radar Typa: SHR-25¢C(Fpntanna Height ASL: 51 m

Caliagivghi

" Niseem]

Product Type: Column Maxima Cocrected Intensity  Upper : 15

PRF: 1180 Hz Hax Range: 30 mi
Gatewidth: 500 m Smples: 64 Untolding: otf
Pulse Width: 0.8 us Clutter Filter: 4 Hommalization: On
Site Hane: HAS Sigonalla Radar Typa: SHR-25¢C(Fpntanna Height ASL: 51 m

Labiagieni

" Niseem]

Product Type: Column Maxima Cocrected Intensity  Upper : 15

PRF: 1180 Hz Hax Range: 30 mi
Gatewidth: 500 m Smples: 64
Pulse Width: 0.8 us Clutter Filter: 4
Site Hane: HAS Sigonalla Radar Typa: SHR-25¢C(Fpntanna Height ASL: 51 m

Caliagioghi

* Niseem]

Product Type: Column Maxima Cocrected Intensity  Upper : 15

PRF: 1180 Hz Hax Range: 30 mi
Gatewidth: 500 m Smples: 64
Pulse Width: 0.8 us Clutter Filter: 4
Site Hane: HAS Sigonalla Radar Typa: SHR-25¢C(Fpntanna Height ASL: 51 m

The plume observed by the weather radar of the US Navy Base at

Sigonella airport




Ash fallout from October 27
to November 12

27 Ottobre
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Socio-economical and health impact of the eruption

Airports activities were disrupted and often closed without
any planning, crisis unit mainly took note of the situation...
Catania and surrounding had damages to houses, road's
closed or not viable, plugged drains and so on ...

Respiratory problems for the population: allergies, asthma
Loss of harvests

Ash fallout on the Catania-
Messina freeway
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Ash fallout on Catania
airport

@
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Reduced visibility at dawn

4 kg/m? of coarse ash fell on
Catania 26 km far from the vent
16 kg/m? of coarse ash fell on
Nicolosi 16 km far from the vent

~_> Catania fully
, & blanked




how

ING6V contribute to minimized the risk ?

Q
=
&
©
S
5
=
S
G
e
N
=
E
©
)
N -
g
L

Central Mediterranean reg

Etna’

%
eibojoued|NA 8 BIISL0SY) lp

01L0Z BABUSS) UOIIRIAR |IAID pue 1SBeDa10) [esiadsIp YsY IP S|EUCIZEN OJN}iS| ,...__r




operating at Etna
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For an airport close to an active volcano
able to or performing in historical time
explosive eruption and ash emission
It Is critical to define in real time
the safe flight sectors
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Forecasting by using
ash cloud dispersal modelling
real-time monitoring the ash clouds

Geofisica e Vulcanologia

;}

T
B
P =

. Istituto Nazionale di




o
<~
o
AN
©
>
()
[
[0}
0
[
9
ks
>
©
=
(&)
©
c
©
+—
(%2}
[4)
O
(]
f -
(@]
—
T
(%2}
p—
[¢b]
o
Kz
©
<
(%)
<

Geofisica e Vulcanologia

Istituto Nazionale di

Ash cloud survelllance at Etna

Monitoring

Multi-parameter geophysical signals
real-time analysis (fully operational)

Radar Sounding near the vent with
OPGC, France (fully operational)

Thermal Cameras network near the
vent (fully operational)

Meteorological Satellite images real—
time processes at INGV Rome and
Catania (fully operational)

Atmospheric sounding during the
eruption (fully operational)

Ash fallout on ground real-time
monitoring (fully operational)

Multi-band IR Cameras network on
the SE-E-NE volcano flanks (in
progress)

Forecasting

Meteorological forecast data from two
LAMs updated 1-2 time for day (fully
operational)

VOL-CALPUFF model running 2 time
for day for 2 different scenarios at
INGV Pisa (near operational)

FALL3D model running 2 time for day
for 2 different scenarios at INGV
Catania (fully operational)

PUFF// model running 2 time for day
for 2 different scenarios at INGV
Catania (fully operational)

Ash clouds dispersal maps compiled
2 time for day from these 3 models
outputs and distribute to air traffic
controllers via DPC (near operational)




ETNA 12/10/1998 00h36 TU
Porte: G2 Site: 30°
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Ash dispersal forecast and civil aviation Geneva 2010

ETNA
April 8 2010 eruption at 16:28 UTC
vent on eastern flank of SE crater

P3285m

Power (dB a.u.)
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Potenza del seganle [dB]

CUAD Catania - 01/02/07 17:50:15

8 10
Velocita di caduta [m/s]

[~ PLUDILX

LLL LK

|analité: CUAD Catania
[Host: 10.201.1.80

|Passwnrd: ada

[Folder: E:\PLUDIX dsta\CUAD
|Athvn: si

|
|
|Username: root |
|
|
|

~ Temporizzazioni

|Wah:hdug: &1 min. |
|FI'P: 30 min. |

O wodiica [

I~ Visualizzazione

[~ Auto File...

Start Stop
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Potenza del seganle [dB]

CUAD Catania - 16/11/06 05:20:00

g 82888y

[~ PLUDIX

LELILE

[Localits: CUAD Catania
[Host: 10.201.1.50

|
|
‘ Username: root ‘
|
|
|

[Password: ada

[Folder: E:\PLUDIX datalCUAD
‘ Attivo: si

[~ Temparizzazioni

[watchdog: 81 min. |
[FTR: 30 min, |
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- Visualizzazione

™ Auto By File... |
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Launch of 01/10/2009

0L0Z BABUSS) UOIIBIAR |IAID pUR 1SBJ310) [esiadsIp sy Ip ejeuocizeN ojnjs|



(©
| -
)
&
©
@)
ad
©
C
©
il
m
)
&
©
Y
O
e
C
)
&
Q.
O
)
>
)
0O

eibojouea|np @ eaisyoa9)
0L0Z BABUSS) UOIIBIAR |IAID pUR 1SBJ310) [esiadsIp sy Ip ejeuocizeN ojnjs|




Ash dispersal forecast and civil aviation Geneva 2010

Meteorological forecast data daily collection
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Ash dispersal computer simulation flow-chart
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Numerical simulations using multiprocessors computers
cluster supervised by an expert system

Geneva 2010
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Working web site

¥ uPnyv - INGV Catania - Mozilla Firefox

File Modifica Visualizza Cronologia Segnalibri  Strumenti 2

i; - & X @ ||j |htu3:ﬂ193.206.223.54fL|PN1.-',.‘ i |v|rac-c-gle
p

| Simulazioni del || 05/Aprile/2009
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Real-time automatic processes control

) UPNV - INGV Catania - Mozilla Firefox =] 3]

File Modifica Visualizza Cronclogia Segnalbri  Strument 2
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Ash dispersal forecast and civil aviation Geneva 2010

[ HAZMAP ||/ TEPHRA2 ) ( FALL3D | lVOLpCALPUFF__\

WeakS1: 16/16[16 | | WeakS1: 16/16[16 | | WeakS1: 40/40/40 | | WeakS1: 32/32|32
WeakS2: 16/16[16 | | WeakS2: 16/16[16 | | WeakS2: 40/40(39 | | WeakS2: 24/32|24
Strong: 05/16]00 Strong: 05/16[00 Strong: 04/16/00
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Ash dispersal from 3 SE Ll faren T S e
models plotted on flight
levels and synthesis map
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Istituto Nazionale di

Geofisica e Vulcanologia

EVR “ETNA VOLCANIC REPORT”

VONA compliant

EVR-1: advisory message for eruption forecasting or first
observation

AIM: we intent report the forecasting or the first observation of an eruption
phenomenon potentially able to emit volcanic ash in atmosphere

EVR-2A: advisory message for volcanic ash emission noticing
AIM: we intent confirm that the reported eruption emit a significant amount of
volcanic ash in atmosphere

EVR-2B: advisory message for no volcanic ash emission
occurring

AIM: we intent exclude a volcanic ash emission associated to the reported
eruption

EVR-3: advisory message for volcanic ash clouds details

AIM: we intent report the available details on the observed ash clouds as height,
extension and direction useful to input data for VAAC wide scale dispersal
[trajectory models

EVR-4: advisory message for volcanic ash emission stopping
AIM: we intent communicate the end of the emission of volcanic ash in
atmosphere

EVR-5: advisory message for volcanic ash cloud leaving CTR
AIM: we intent communicate the volcanic ash cloud is observed or forecasted out
of the Catania and Reggio Calabria CTR

EVR-6: advisory the end of the eruption phenomenon
AIM: we intent communicate the definitive conclusion of the eruption
phenomenon object of this EVR message set

Monitoring

( START )
EVR-1

Comunicazione di inizio del
fenomeno eruttivo

Conferma che il fenomena
eruttivo emette cenere
vulcanica

Caratterizzazione della nube
di cenere vulcanica

EVR-4
Cessazione della emissione di
cenere vulcanica

Riprasa

Notifica che la nube di cenere
vulcanica ha lasciato i CTR

EVR-2B

Naotifica che il fenomeno
eruttivo non emette cenere
vulcanica
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. Interaction between Volcano Observatory
(INGV) and aviation organization (in Italy)

. |Istituto Nazionale di
Geofisica e Vulcanologia
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There are 3 large airports located
within 37 NM from Etna volcano

100,000 mov/year

6 million pax/year
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8,000 mov/year
0.5-0.6 million pax/year
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Allegato alla Clrcolare GEN-XX

CIRCOLARE
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Aeroporti, CTR e ATZ
di
Catania
adi
Reggio Calabria

Ash dispersal forecast and civil aviation Geneva 2010

DISCIPLINA DELLE ATTIVITA AERONALITICHE CONNESSE ALLA CONDUZIONE
Di OPERAZIONI DM VOLO SU AERDPORTI E SPAZ] AEREI LIMITROF] IN
PRESENZA DM NUBE DI CENERE YULCANICA.

PROCEDURE PER LA
CONDUZIONE DELLE OPERAZIONI DI VOLO

IN PRESENZA DI
NUBE DI CENERE VULCANICA

o e aarie spcificr  rupy ot o
F i applicalvifiid o meno delie Circolere o divers’ soggetti fopersin , gestond
meroportsaly, sz} deve exerre tatinvia decantn def comtrmei 0F eon.
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The map of new
flight sectors for
the contingency
plan
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Previsione del 30/11/2008 (GM' :
: o FL120 (~3700m] B
| Scenario 2
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Example of Italian Civil Protection formalized

ash dispersal map

PROTEZIONE CIVILE
CENTRO FUSZIONALE CENTRALE

P N OO A ) M T

Ash dispersal forecast and civil aviation Geneva 2010
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MAPPA PREVISIONALE DELLE AREE
POTENZIALMENTE INTERESSATE DA
RICADUTA DI CENERI VULCANICHE
AL SUOLO IN CASO DI ATTIVITA’
ESPLOSIVADELL'ETNA

19/06/2009h.00.00-03.00
Orari GMT -UTC

Legenda

Suddiv isione spazio aereo (ENAV)

v Cratere diSud Est(SEC)

m Area di possbile ncaduta ceneri
vukaniche al suok; 1l lomite es temo
corrsponde alla dersiti al suolo dil
gim’ (perulterion dettaglisiveda la
legendainbasso).

11Vice Capo Dipartirae:
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. Long-term ash dispersal forecasting based on
medium-range weather forecasts (7-10 days) and
reliable scenarios for transport emergency planning

. Real-time and continuous quantitative observation of
ash source, dispersal and fallout

. Real-time forecasting based on nowcasting (up to 6
hours) meteorological modeling
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. Systematic updating of the "long-term” forecasting
for managing the emergency

. Robust background on the airplane vulnerability to the
ash impact and ingesting

Istituto Nazionale di
Geofisica e Vulcanologia
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Fast control of the airplanes operating near the
contaminated airspace
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Thank vou for
your attention
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For any additional information you can contact:
coltelli@ct.ingv.it
and visit the UNVP working web site:
http://193.206.223.54/UPNV/
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