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ABSTRACT

Karpathos 1s the second largest of the Greek Dodecanese islands. Historical data such as the event of 9 February 1948, indicate that this area is prone to earthquakes and tsunamis. In this study we evaluate the tsunami hazard for the Karpathos Island (Karpathos, Arkasa and the Airport) by means of a scenario-based technique. We take into account
tsunamis generated by three main seismic sources in agreement with local tectonics and historical records: one placed near Crete in the Eastern Hellenic Arc (EHA), with reference to the 1303 A.D., Mw=8.0 event), another near Rhodes (hypothetical scenario earthquake, Mw=7.3), and one near the coast of Karpathos, based on the 1948, Mw=7.3

earthquake. The code UBO-TSUFD, developed by the Tsunami Research Team from University of Bologna, Italy, 1s used for all numerical simulations (Tintt and Tonini, 2013). Tsunamis are computed in several domains with different resolution for a better calculation of the maximum coastal wave height and tsunami inundation. Tsunami parameters for
each individual scenario are used to construct a unique aggregated scenario, which help us to evaluate the buildings in the inundation zone. The contribution of all scenarios along the coast of Karpathos 1s studied via synthetic mareograms. It is found that seismic source EHA dominates and that the southern part of Karpathos is more exposed to

tsunamis.
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Tsunami simulations are carried out in four grids with different resolution in order to evaluate the maximum wave elevation and the inundation zone. Characteristics of the computational grids are presented 2UER0RUSNS LINON IR IO To0R 518000 519000 520000 200000 508002(5:8?&53120;051‘;000516000 ° . (U5TM 35 Zoie) PR 508002518?&5;;0;0514000 s 51800(;( (U?l?/log(zs . 520)000
. . . . . . iz = = one Z - = one
in Table 1. The outer grid (G1) includes the eastern part of Crete, the 1slands of Karpathos and Rhodes and the southeastern Aegean Sea. The smaller grid G2 covers the area of Karpathos Island. Grid 3 X (UTM-35 Zone) X (UTM-35 Zone) ( one)
and Grid 4 are located 1n the southern part of Karpathos with focus on the city of Arkasa, the Airport and the city of Karpathos. The initial sea surface elevations (plotted above), caused by the assumed EHA scenario contributes mostly for the southwestern part of the island. The most | Karpathos tsunamigenic source distributes its maximum energy towards the eastern | Rhodes hypothetical scenario has insignificant impact on the coasts of
seismic sources, are calculated by the analytical formulas of Okada (1985). The minimum and maximum values are in the range between -0.5 and 3.3 m. The geometry and the focal mechanisms of the affected areas from potential tsunami for this source are the city of Arkasa and the | and southeastern parts of the Karpathos island. Potentially threatened areas due to | Karpathos compared to the other two tsunamigenic sources. Nevertheless, this
modelled events are given in Table 2. The fault models are taken to be in accordance with the results obtained in Dimova 2018, Ebeling et al., 2012 and Yolsal and Taymaz, 2012. The strike angle for Airport. Large part of the tsunami energy is concentrated towards southeastern | tsunami are Karpathos (the capital), Lakki and the eastern side of the Airport. source is located close to zones with high seismicity, therefore tsunamis are
Karpathos scenario is oriented to maximize the effects towards the island of Karpathos. Crete. expected.
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