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Introduction

Turkish coastlines have been exposed to devastating
tsunamis in the past. The first historical report of
coastal inundation by tsunamis in the region refers to
the eruption of the Thera volcano in the eastern Mediter-
ranean, now believed around 1620BC.

Today, Turkey has densely populated shorelines with
substantial touristic activities and critical infrastructures.
Thus, the establishment of a tsunami propagation data-
base in the Aegean Sea and the Eastern Mediterranean
can help to build a capacity to develop for both long-
and short-term tsunami-forecasting capabilities in the
region.

Potential tsunamigenic sources can be modeled using
pre-computed tsunami scenario database that can be
used for long-term studies including inundation mapping
of the tsunami prone coastal zones, probabilistic studies;
or short-term, i.e., real-time forecasting.

Unit Tsunami Sources for the Aegean Sea

The United States National Oceanic and Atmospheric
Administration (NOAA) Center for Tsunami Research
(NCTR) at Pacific Marine Environmental Laboratory,
Seattle, Washington, developed tsunami propagation
dat-abase covering the world oceans. NCTR

′
s tsunami

propagation database is based on propagation results
from 100 x 50 km2 fault planes with a slip value of 1 m
referred to as tsunami unit sources.

The linearity of tsunami propagation in the open sea al-
lows scaling or combination of the pre-computed prop-
agation results from tsunami unit sources to generate a
desired seismic scenario.

We follow NCTR approach to develop propagation data-
base for the Aegean Sea and the Eastern Mediterranean.
We consider the Hellenic Arc subduction zone and other
seismic faults and historical tsunami events compiled
from the tsunami catalogues. We placed 100 x 50 km2

sources covering subduction zones, while adopted 50 x
25 km2 sources for local faults (Figure 1).

Figure 1: Unit tsunami sources defined in the Aegean Sea and
the Eastern Mediterranean.

We calculated tsunami propagation from all the unit
sources using the Method of Splitting Tsunami (MOST)
model (Titov and Synolakis, 1997). MOST is vali-
dated and verified extensively based on Synolakis et al.
(2008). Accurate forecasting of the tsunami impact on
a coastal community largely relies on the usage of vali-
dated and verified tsunami numerical model.

We used Community Modeling Interface for Tsunamis
(ComMIT), which is a rich graphical interface to a
pre-computed tsunami scenario database and to the
MOST model (Titov et al., 2011) for inundation cal-
culation. ComMIT is designed for ease of use which
allows dissemination of results to the community while
addressing concerns associated with proprietary issues
of bathymetry and topography.

Forecast Model for Fethiye, Turkey

We prepared the first version of the Forecast Model
(FM) for the town of Fethiye, Mugla, Turkey (Sharghi-
vand, 2014). Accurate bathymetry and topography are
crucial inputs to develop a reliable FM, especially for
inundation calculation. The high spatial and temporal
grid resolution necessary for modeling accuracy poses
a challenge in the run-time requirement for real-time
forecasts. The FM needs to utilize the most recent
bathymetry and topography available to reproduce the
correct wave dynamics during the inundation computa-
tion.

The FM consists of three telescoping grids with increas-
ing spatial resolution and, consequently, temporal reso-
lution for simulation of wave inundation onto dry-land.
Referred to as A-, B-, and C-grids (Figure 2), each of
which becomes successively finer in resolution as they
telescope into the population and economic center of
the community of interest, here town of Fethiye. Off-
shore is covered by the largest and lowest resolution
A-grid while the near-shore details are resolved within
the finest scale C-grid to the point that signal from
incoming waves are resolved within expected accuracy
limits.

The procedure is to start with large spatial extent merged
bathymetric/topographic grids at high resolution and
then these grids are optimized coarsening the grid res-
olution and/or reducing the modeling region –the grid
size– allowing for the significant portion of the modeled
tsunami waves to pass through the model domain with-
out too much signal degradation. This final model is
referred to as the FM.

Figure 2: a) The tsunami unit source used in modeling (green
rectangle). b) Three nested grids for Fethiye: 30 arc-second A-
grid (green), 5 arc-second B-grid (yellow), and 1 arc-second C-
grid (red). The bathymetric and topographic data for A-grid have
been acquired from the database of General Bathymetric Chart of
the Oceans (GEBCO) and for B-, and C-grids have been obtained
through the digitization of the maps published by Seyir Hidrografi
ve Oşinografi Dairesi Başkanlığı (SHODB) and the United States
Geological Survey (USGS) respectively. c) The bathymetric and
topographic data for A-, and C-grids are obtained as the same
as part (b) but, for B-grid have been acquired from the GEBCO
in 30 arc-second resolution and then interpolated to 5 arc-second
resolution.

Two different FMs, have been developed to show the ef-
fect of different grid resolution for B-grids in the model-
ing results. The stability and sensitivity of FM is investi-
gated by simulating mega, medium and micro tsunamis.
The good stability of the FM is observed and this guar-
antees its reliability. Some numerical models results are
shown in Figures 3-4.

Forecast Model for Fethiye, Turkey

Figure 3: Comparison of the modeling results for Mw 7.5 event

with different 5 arc-second resolution B-grids: a) accurate and

b) obtained through interpolation. Performance of the developed

FM for c) micro (Mw 5.8) and d) large (Mw 8.5) events. (top

to bottom) The maximum wave amplitude, the minimum wave

amplitude, the maximum current speed in C-grid, and (bottom in-

set) the temporal variations of the wave amplitudes at the forecast

point (Figure 4). Note that amplitude scales are different in the

temporal variations of the wave amplitudes plots.

Figure 4: Modeling results for the accurate resolution of B-grid.

(left, from top to bottom) The maximum wave amplitude, the min-

imum wave amplitude, and the maximum current speed. (right)

Tsunami propagation towards Fethiye at a) 0, b) 30, c) 60, d)

90, e) 120 minutes, and f) the maximum wave height at each

grid point in Google Earth environment. (bottom) The temporal

variations of the wave amplitudes at the forecast point (red star).
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