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Should we be worried about the impact of volcanoes on air traffic?

Simone Borgia 

Mount Etna is one of the world's most active 
volcanoes, its altitude is 3357 m

Almost 1M people live within 30 km of the 
main craters

Etna was mainly an effusive volcano:
1983 eruption started from a fracture 
at 2800m, and lasted 131 days 
reaching 1100m and destroying 
several critical civil infrastructures 

lives were never put at risk
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But surprisingly Etna’s behaviour is changed, now paroxysmal events are usual

Simone Borgia 

• 1995-2001, 150 events reported
• 2011-2015, 40 events reported
• JAN-JUN 2022, 35 events reported

No relevant risk for people but ICAO recommends the flights have to AVOID, AVOID AVOID
ash clouds 
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How flight safety is currently managed, in case of ash cloud contaminated airspace:

Simone Borgia 

Etna is almost ever experiencing activities 

Sigonella

2 milligrams/cubic meter

4 milligrams/cubic meter

The flight operator has to perform the Volcanic Ash Safety Risk 
Assessment - DOC 9974 ICAO

But these general rules shall not be applied to Catania Controlled 
air Traffic Region (CTR)

CONTAMINATED SECTOR FLIGHT OPERATIONS CATANIA APT MOV/h

A3-B1 SOME OPERATIONS SUSPENDED REDUCED

B2 SOME OPERATIONS SUSPENDED REDUCED

B3 CATANIA APT CLOSED CANCELLED

C1 CATANIA APT AND COMISO ATP CLOSED CANCELLED

C2-C3 COMISO APT CLOSED REDUCED

D2-D3 NONE UNCHANGED

A2 REGGIO CALABRIA APT CLOSED UNCHANGED

• 24/12/2018 – flights canceleld 5, flights diverted 9
• 26/01/2019 – flights canceleld 41, flights diverted 32
• 19/02/2019 – flights canceleld 41, flights diverted 31
• 21/02/2019 – flights canceleld 46, flights diverted 31
• 10/11/2019 – flights canceleld 21, flights diverted 10
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The consortium:
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How to add to the contingency procedures ash-plume forecasting capabilities:

WRF-chem vs 3.6.1 is the Ash Transport and Dispersion model we choosed

• PUFF is used by US Air Force
• MLDP0 is used by the Canadian VAAC
• HYSPLIT is used by NWS and NOAA

WRF “ETNA” domain:

• 3km grid resolution for parent domain 

• 1km grid resolution for inner domain

• 40 vertical level

• CHEM Volcanic transport, dispersion and  ash fall
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How to trigger the ash-plume forecast simulation:

3 scenarios:
• Hm=5500m
• Hw=0,7 Hm
• Hs = 1,5 Hm

• Meteo T+96h forecast, 9km grid resolution
• Chem T+48h forecast, 3km grid resolution
• Chem T+24h forecast, 1km grid resolution
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How the ash-cloud propagation forecast fits the observations:

But we wanted the research goes quantitative, 
with Automatic Lidar and Celiometer (ALC)
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just after Eyjafjallajökull eruption a dense ALC network has been deployed:

• cloud base height
• mixing layer height
• aerosol vertical profile

Stromboli

But Italy and in particular Sicily is
almost completely uncovered
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4 ALC have been installed around Etna:

Stromboli

SAC

EHT

EHT

INGV
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now we are ready to go operational with Delft FEWS

Stromboli

• no eruption: 2 daily run of ash-plume ensamble
forecast T+24

• eruption: ash-plume forecast T+12 
based on actual data (VONA)



Questions?
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