
Abstract
Tsunami hazard assessment is traditionally based on events that could occur in the future (scenario-based), with poorly
constrained probabilities of occurrence or return periods (e.g. LÃ¸vholt et al., 2006, Lorito et al., 2008; Okal and Synolakis, 2008).
Another methodology that has been developed and put to use is the Probabilistic Tsunami Hazard Analysis (PTHA) (e.g. Annaka et
al., 2007; Thio et al., 2007). Although, researchers (e.g. Nadim and Gladem, 2006) suggest that the scenario based approach is
best suited for tsunami hazard and risk assessment, it is scientifically and operationally very useful to know the probability of a
tsunami of a certain severity in a certain coastal zone over a period of time.

The project
The GEORISK project (http://georisk.gein.noa.gr/intro/), amongst other goals regarding the mitigation of geohazards, aims to assess tsunami hazard and
risk, in selected vulnerable regions of Greece. With the method of scenarios, an attempt is made to calculate the severity of the wave from credible
worst case tsunamis. The risk, which refers to the expected consequence of the tsunami, i.e. estimation of fatalities, damage to buildings, economic
consequences, etc., is also estimated for the selected case studies. In the framework of the project, three main actions were carried out:

i. A new updated catalogue of the tsunamis in the Mediterranean has been developed.
ii. As regards tsunami hazard and risk assessment, two vulnerable areas at the eastern part of the Hellenic arc, Rhodes and Kos Islands, have been
selected for the application of numerical simulations, based on credible worst case tsunami scenarios.
iii. Tsunami awareness activities for the general public had been also planned and carried out during the project.

Undertaken actions
Action 2.1 - Production of New Historical Data for the Mediterranean Tsunamis
Action 2.2 - Assessment of Tsunami Risk using the Worst Case Scenario Method
Action 2.3 - Determination of Evacuation Routes and Time to Escape from the
Danger Zone due to an impending Tsunami
Action 2.4 - Determination of Potential Tsunami Risk by Maximum Likelihood
Method in Incomplete Catalogues
Action 2.5 - Awareness Raising Activities for Tsunami Risk

Number of Deliverables: 21 
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New Updated Tsunami Catalog 

During Action 2.1 a re-evaluation and
parameterization of the historical tsunamis of the
Mediterranean region including the Marmara Sea and
the Black Sea took place. This process covers the time
period from the 6th century BC up to 1899 AD
inclusive.

In Action 2.2, following the selection of two
case study areas for the application of the worst
case scenario method, the inundation zone of
the coastal region was determined by
calculating the hydrodynamic characteristics of
the extreme tsunami (eg height, wave velocity),
through numerical simulations.

The maximum tsunami height has been estimated, as well as the
consequent extent of the flooded area. The inundation zone for the
town of Faliraki (Rhodes Island) extends up to 300m, with a flow
depth ranging from 2 to 3m, while the run-up reaches up to 7m. For
the town of Kos, the flow depth is about 3 m and the inundation
zone extends up to 150m inland, reaching a topographic height of
4m.

A strong earthquake (Mw6.6) that stroke the
area of Kos, in 2017, caused a small tsunami,
which affected both Kos and Turkish coast.The
largest tsunami runup was about 1.9 m and
observed at the mouth of a small dry
streambed at Gumbet Bay, Bodrum. The
tsunami runup distribution along the coast of

Most of the buildings in both
study areas are expected to suffer
light to moderate damages. An
attempt has been made to
estimate the repairing cost, which
showed that even if the damage is
expected to be low to medium,
the cost for the city of Faliraki is
about 4M, while for the city of
Kos it is expected to be three
times bigger, i.e. ~13M.

eastern Kos was overall regular, with runup not exceeding 1 m except
in the Port of Kos where a 1.5 m tsunami runup was measured
(Dogan et al., 2019).

In Action 2.3, a methodology was applied
with GiS tools for the determination of
shortest escape routes in case of tsunami
inundation in the two study areas of Faliraki
Rhodes and Kos. The methodology is
possible to be used elsewhere under the

Routes Faliraki, Rhodes Kos 

ΑΑ΄ Route 250 m σε ~ 5 min 320 m σε ~ 5 min 

ΒΒ΄ Route 450 m σε ~ 8 min 770 m σε ~ 12 min 

 In Action 2.4, we applied the method of maximum likelihood in
order to determine probabilistic tsunami hazard by taking into
consideration the incompleteness of the catalogue both in the
wider regions of the Mediterranean Sea and the Hellenic Arc and
the restricted region of the Corinth Gulf.

The proposed methodology was applied to estimate the annual
mean return period, the annual probability of exceedance and the
probability of exceedance for 5 (red curve), 10 (green curve), and 25
(blue curve) years for various tsunami intensities for the three
regions. From the results obtained the mean return period for
tsunami intensity 5.0 is 11.7, 34.6 and 48.2 year for the
Mediterranean Sea, The Hellenic Arc and the Corinth Gulf,
respectively. The corresponding values for tsunami intensity 9.0 are
271, 477 and 2800 years.

Awareness Raising Activities
for Tsunamis

condition that appropriate data are available, i.e. the tsunami inundation
zone, the existing toad network, the topography, as well as walking speed
model.
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Action 2.5

Potential Tsunami Risk by 
Maximum Likelihood Method


