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Extended abstract

On July 20, 2017 at 22:31 UTC (01:31 local time) a shallow earthquake of Mw6.6 magnitude occurred in Gokova Bay at
a depth of =<10Km (Fig. 1). The epicenter of the earthquake, located between Bodrum, Turkey and the island of Kos,
Greece, SE Aegean Sea. In particular, according to Kandilli Observatory and Earthquake Research Institute (KOERI) the
epicenter was at 36.9620°N 27.4053°E, while according to the National Observatory of Athens (NOA) at 36.9643°N
27.4332°E. The fault plane strikes N280°E and dips to the north with an angle of about 40 degrees in a nearly E-W
direction with surface deformation that reached about 20cm onshore islet Karaada (Ganas et al. 2017, Karasozen et al.
2018). Preliminary inversion results of geodetic data, as constrained by INSAR observations, suggest that the upper edge
of the fault (14km length and 12km width) is offshore (near the Gokova ridge bathymetric feature) at a shallow depth
(2+0.5km - Ganas et al. 2017, Karas6zen et al. 2018).

The recorded acceleration at the city of Bodrum, which is located at an epicentral distance of 12 km was 158.76 cm/sec?.
Based on the preliminary distribution of peak ground acceleration (PGA), provided by ITSAK, 2017, the PGA values at
the city of Kos and cape Louros were estimated as 0.2 g and 0.25 g, respectively (ITSAK, 2017).

The primary goal of this study was to document the earthquake-induced secondary effects and to provide quantitative
data regarding the characteristics of the liquefaction related phenomena at the island of Kos. In order to achieve this, a
post-earthquake field survey conducted on 13-14 August, 2017.

Based on the field observations, it can be summarized that the earthquake caused damages to the building stock of the
town of Kos, mainly to Ottoman and Venetian-era constructions, including partial collapses that killed two people and
seriously injured several others (Papathanassiou et al., 2019). Damages were also reported in the city of Bodrum. Focusing
on the island of Kos, the most remarkable type of environmental effects is the liquefaction related phenomena that induced
severe damages to the port facilities and to the custom building at the new port of Kos, and at the old harbor of the city.
Moderate liquefaction-induced structural failures were induced at the marina of Kos, while at cape Louros ejected material
due to liquefaction covered more than 450m? (Papathanassiou et al., 2019). Furthermore, a tsunami wave was reported
indicating that the generation of tsunami-related phenomena e.g. flooding and structural damages is likely in the Aegean
Sea. In particular, the tsunami effects were observed at the south coast of Bodrum peninsula and at the northeast coast of
Kos Island, with a maximum run-up measured at 1.9 m at Bodrum area (Yalginer et al., 2017). Small-scale size rockfalls
were reported in the southern part of the island of Kos.

Taking into account the quantitative characteristics of the earthquake-induced secondary effects e.g. liquefaction
phenomena and tsunami, the macroseismic intensity was evaluated by applying the Environmental Seismic Intensity (ESI-
07), a scale based only on environmental effects introduced by Michetti et al. (2007). Thus, according to Papathanassiou
et al. (2019), the macroseismic intensities at the coastal area of cape Louros and the at waterfront area of the city of Kos
were assessed as V111 taking into account i) the dimensions of liquefaction manifestations in the former case, ii) the lateral
spreading and subsidence at the port and at the old harbour of the city of Kos, and iii) the characteristics of the generated
tsunami documented by Yalciner et al. [4]. Details regarding the liquefaction related phenomena are presented in sections
5.1 and 5.2 in this article.

The secondary goal of this study is to investigate in detail a lateral spreading site, located at the old harbor of the city of
Kos. This was achieved by performing traditional ground measurements as well as an image-based survey following the
Structure from Motion (SfM) technique in order to virtually measure the deformation. The novelty of this study is related
to the fact that the applied SfM technique for measuring the lateral spreading displacement was based on a simple
handheld digital camera instead of a UAV. Comparing the obtained measurements by these two methods, it is resulted
that the deviation of the measurements on horizontal axis e.g. width of cracks, between the virtual (SfM-based) and the
manually field observations is less than 1%. Thus, it can be concluded that the SfM-based technique provide reliable data
regarding the lateral displacement and accordingly, could be used for the purposes of a rapid post-earthquake field survey
(Papathanassiou et al., 2019).



Figure 1. (upper left) Earthquake-induced ground failures at the cape Louros (photo taken by G. Papathanassiou on August
13, 2017), upper right) liquefaction manifestations at the area of marina that is used as a dry dock and for the maintenance
and repairs of sailboats and yachts Louros (photo taken by G. Papathanassiou on August 13, 2017), lower left) ) lateral
spreading phenomena induced damages to custom building (photo taken by G. Papathanassiou on August 14, 2017), lower
right) ) failure at the new port of Kos (photo taken by G. Papathanassiou on August 14, 2017).
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