
Abstract
Tsunami events in the last 20 years alarmed coastal residents and resulted in researchers reassessing tsunami hazard exposure. In 2017, the
Bodrum-Kos earthquake (Aegean Sea), in the Mediterranean, with a magnitude of 6.6, generated a local tsunami with ~2m run-up
(Heidarzadeh et al., 2017). Despite the relatively small earthquake magnitude, this event was a reminder of the existing threat of tsunamis
in the region. Similarly, in the Ionian Islands, laying in the western part of the Hellenic arc, one of the most seismically active areas in Greece
and the entire Mediterranean region, small to moderate tsunamis may occur (e.g. England et al., 2015). The economic and touristic growth
of the whole region during the past decades has led to an increase in coastal population and to the development of large leisure areas, close
to shore, making them prospective targets for a large-scale disaster, even if for moderate tsunami waves.

This study aims to assess tsunami hazard in the region, by exploring the tsunamigenic
potential of known seismic sources in the area (figure 1). To this end, following the
evaluation of the various sources in the broader Ionian Sea, we selected three
credible scenarios and performed numerical simulations using the NAMI-DANCE
code, a high level computational tsunami modeling tool (figure 2). Further analysis of
the results and preparation of thematic map products was held using the ArcGIS
suite. Besides the estimation of the maximum tsunami height along the coast, we
estimated the inundation zone in designated areas. The selected scenarios were the
AD 365 earthquake in western Crete, and two other fault ruptures, southwest of
Zakynthos and west of Corfu (figure 3).
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Figure 1: Tsunamigenic sources in the 
wider study area. 

For the AD 365 case, the highest simulation waves within the study region reach about 3m
(figure 4). This particular event produces the highest simulated waves observed at almost all
islands. Exceptions are the islands of the northern Ionian, Corfu and Paxos, where the
maximum wave heights are observed for the western Corfu scenario, although with lower
absolute values, ~1.5m. Areas located in the eastern part of the islands are generally more
protected from tsunami waves. These waves, although smaller in amplitude, ranging between
0.1 to 0.5m, still have significant size and are capable of causing human loss, and potentially
cause damage to coastal infrastructure.

In terms of the range of wave arrival times, this varies
depending on the distance of the site of interest from
the seismic source. In general, the times in most
cases are satisfactory enough, so that there can be a
limited time window for early warning. It is worth
noting that in all cases the first wave is not the
largest. In Zakynthos, the largest wave reaches the
coast 58 min after the arrival of the first wave. As
regards the estimation of the inundation zones, this
was feasible only for specific areas. The extent of the
inundation zone varies between 200 and 500m, while
the run-up reaches up to 5m (figure 5).

Figure 2: Tsunami numerical modeling by NAMI
DANCE is based on the solution of nonlinear form of
the long wave equations with respect to related initial
and boundary conditions.

Figure 3: For the numerical simulation of tsunami, the selected scenarios were the
AD 365 earthquake in western Crete, and two other fault ruptures, southwest of
Zakynthos and west of Corfu.

Figure 4: Maximum tsunami wave height
for the AD 365 earthquake scenario.

Figure 5: Flow depth distribution in the 
inundation zone, as it is estimated for the AD 

365 earthquake for the port of Zakynthos. 


