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ABSTRACT 
Santorini is the site of the famous Minoan eruption of the late Bronze Age and Vesuvius is the type locality for Plinian eruptions. Haz-

ards from the eruption most likely to occur in the near future at these volcanoes are discussed. Downwind zones of Santorini can be af-

fected by minor ash fallout and gas emission from a Vulcanian eruption of Nea Kameni, the most active post-caldera vent. More danger-

ous would be a sub-Plinian eruption from Columbus, a submarine volcano located 8 km NE of Santorini, whose eruption in 1649-1650 

A.D. caused several casualties in Santorini, mostly by wind transported poisoning gas. Vesuvius last erupted in 1944 and its eruptive his-

tory includes periods of long quiescence, lasting centuries or tens of centuries, interrupted by violent Plinian or sub-Plinian eruptions. A

sub-Plinian eruption is the reference event in the Civil Protection emergency plan. The scenario includes a Red Zone exposed to the risk

of being invaded by pyroclastic flows and that should be entirely evacuated before the eruption onset, together with some nearby areas

where there is a high risk of roofs collapse by overloading of fallout tephra (nearly 700,000 persons in total). The Red Zone is encircled

by the Yellow Zone exposed to pyroclastic fallout and related risk maps are here commented. Another serious risk is associated with earth-

quakes of the pre-eruptive unrest phase. Because of the high seismic vulnerability of the buildings within the Red Zone, many of them

might collapse before the evacuation order of the Red Zone be issued. Finally, the scientific difficulty of forecasting the time evolution of

the eruption precursory phenomena is discussed together with the related civil protection implications.
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FIGURE 1. Location of Vesuvius and Santorini volcanoes in the Mediterranean area.
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FIGURE 2. Preliminary volcanic hazard zonation map of San-
torini [after Vougioukalakis and Fytikas, 2005], with 
location of the intra-caldera Kameni islets and of the 
submarine Kolumbo volcano. NE-SW aligned grey 
shaded areas mark the two active volcano-tectonic 
lines of Kameni and Kolumbo.

FIGURE 3. Tectonic map of the broad Santorini area. Grey star: 
Kolumbo submarine volcano. Solid circles: (M ≥4.5) 
earthquakes occurred before the 2011 Santorini un-
rest. The focal mechanisms of the two large 1956 
earthquakes (M= 7.5 and M= 6.9) are also shown. In-
sert: distribution of the seismological stations [after 
Dimitriadis et al., 2009]. 
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FIGURE 4. Map of the horizontal displacement field and seis-
micity (local magnitude ML ≤ 3.2; blue) during the 
2011 unrest. GPS campaigns and continuous stations 
(magenta diamonds) show near radial displacements 
between 2010 and late-August 2011 [after Newman et 
al., 2012].
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FIGURE 5. View of Vesuvius showing the Mt. Somma summit caldera and the presence of a continuous densely urbanized zone at 
the periphery of the volcano.
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FIGURE 6. Chronostratigraphy of Vesuvius activity in the last 18 
ka [after Cioni et al., 2003].



7

VOLCANIC HAZARD OF VESUVIUS AND SANTORINI

FIGURE 7. Ash fall hazard map for the sub-Plinian eruption event selected for the Civil Protection Vesuvius emergency plan [DPC, 
2008 and references therein]. Yellow line = 40 cm isopach, purple line = 30 cm isopach. Percentages indicate probability 
that wind will disperse tephra in that direction.
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FIGURE 8. Ash fall risk map of a sub-Plinian Vesuvius eruption related to the more probable (17.16 %) eastward wind direction. Colours 
indicate expected ash loads and estimated roof collapses. In the insert the expected damages are indicated for each in-
volved municipality [DPC, 2008 and references therein]. 



9

VOLCANIC HAZARD OF VESUVIUS AND SANTORINI

FIGURE 9. Ash fall risk map of a sub-Plinian Vesuvius eruption related to a low probability (0.93 %) northwestward wind direction. 
Ash fallout will affect Naples city. Colours indicate expected ash loads and estimated roof collapses. In the insert the ex-
pected damages are indicated for each involved municipality [DPC, 2008 and references therein]. 
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FIGURE 10. Seismic risk map of Vesuvius. Colours indicate the number of building collapses that might be generated by an earth-
quake with an epicentre intensity of IX MCS located in the crater zone [DPC, 2008 and references therein]. 
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FIGURE 11. Limits of the Red Zone exposed to the risk of pyroclastic flows and to severe risk of tephra fallout as indicated in the Vesu-
vius emergency plan of 2016. The black circle indicates the ash fall limit of 300 kg/m2 [after DPC, 2016].
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