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ABSTRACT 

A strong earthquake (Mw=6.6) of normal faulting striking about E-W occurred on July 20, 2017 

(22:31 UTC) in between Bodrum town (Turkey) and Kos island (Greece). The earthquake caused 

a tsunami which affected the coast of Bodrum peninsula and the northeast coast of Kos island. 

Two post-event tsunami field surveys were performed. The first one was held on July 22 and 23, 

2017 along the South of Bodrum Peninsula by METU and KOERI in collaboration with Turkish 

Chamber of Civil Engineers (TCCE).   A. C. Yalciner, G. G. Dogan, H. G. Guler, T. E. Cakir, C. O. 

Sozdinler, L. Suzen participated at the first field survey.  The other field survey was held in 

between July 28 and August 3, 2017 along the south coast of Bodrum Peninsula (A. C. Yalciner, 

G. G. Dogan, H. G. Guler, A. Annunziato, C. O. Sozdinler, T. Arikawa, T. E. Cakir, I. Guler, C. 

Synolakis, U. Kanoglu), Karaada-Black Island (A. C. Yalciner, G. G. Dogan), Akyaka town (A. 

Annunziato, C. O. Sozdinler, E. Ulutas), and Kos island (A. Annunziato, G. A. Papadopoulos, E. 

Ulutas).   

The tsunami was recorded by a tide gauge, located in Bodrum, close to the earthquake 

epicenter. The main objectives of these surveys have been to document the variation of the 

tsunami effects along the coast, to obtain any available data on the wave height and inundation 

extent and to understand and explain the event in detail.  

According to findings in field surveys and eyewitness reports, there was almost no significant 

water motion at the western face of Bodrum peninsula. The tsunami effects were observed at 

the south coast of Bodrum peninsula only from geographic latitude 27.255E to 27.528E as well 

as in the northeast coast of Kos Island. The maximum run-up of about 1.9 m was observed at 

the mouth of a small dry stream (27.407924E, 37.029879N) at Gumbet Bay, which is the most 

hit area by the tsunami at Bodrum Peninsula. There is an interesting observation that no damage 

happened in the next bay (Bitez bay at West and Bodrum marina at East of Gumbet bay) which 

indicates that main impacts of tsunami localized in Gumbet bay.   

According to the analysis of the records of a security camera at easternmost end of Gumbet bay, 

sea receded 5 minutes after the earthquake and advanced up to 60m inundation at 13th minute. 

The run-up traces were found at 2 m elevation (not the inundation border) at Karaada-Black 

Island (27.461422E, 36.966323N) Kucuk Poyraz bay which is facing the tsunami source area at 

the epicenter. The tsunami has also been observed at Akyaka village at the eastern end of 

Gokova bay 80 km away from the epicenter. In Kos, the maximum amplitude of ~1.5 m was 
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observed in the old port of the town, as it comes out from eyewitness accounts, tsunami traces 

left behind and the analysis of security camera video. In the coast outside the Kos port the 

tsunami heights did not exceed ~1.0 m. This event occurred in a small area and showed 

unexpected run-up distribution in the near field area which indicates that the tsunami triggering 

mechanism is not homogeneous. The event also reminded that the tsunami potential in the 

eastern Mediterranean is considerable.    

1. INTRODUCTION 

A strong earthquake happened in Gokova Bay on July 20, 2017 (22:31 UTC) causing strong wave 

motions and damages at some small bays at South of Bodrum peninsula (SW of Turkey). The 

earthquake and wave motions have been felt in Kos island Greece; the port of Kos experienced 

extensive inundation and some damages to the infrastructures and some boats. Figure 1.1 

shows the region where the tsunami was effective. A quick tsunami field survey along the south 

coast of Bodrum Peninsula was organized and performed by METU and KOERI in collaboration 

with Turkish Chamber of Civil Engineers (TCCE) on July 22 and 23, 2017. A second tsunami field 

survey was held on July 28-31, 2017 in collaboration with Costas Synolakis and Alessandro 

Annunziato, in order to obtain additional information and to fill the gaps in observations of the 

first field survey. Alessandro Annunziato, Gerassimos Papadopoulos and Ergin Ulutas also 

performed the Tsunami Field survey on the Greek island of Kos in order to report the situation 

and complete the picture of the Tsunami impact. Taro Arikawa, Lutfi Suzen, Costas Synolakis, 

Utku Kanoglu, Isikhan Guler and Philip England also participated to the post event survey. The 

UNESCO International Tsunami Survey Team (ITST) Post -Tsunami  Survey Field Guide 2nd Edition, 

2014 has been followed (http://itic.ioc -

unesco.org/images/stories/itst_tsunami_survey/survey_documents/field_survey_guide/ITST_

http://itic.ioc-unesco.org/images/stories/itst_tsunami_survey/survey_documents/field_survey_guide/ITST_FieldSurveyGuide_229456E.pdf
http://itic.ioc-unesco.org/images/stories/itst_tsunami_survey/survey_documents/field_survey_guide/ITST_FieldSurveyGuide_229456E.pdf
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FieldSurveyGuide_229456E.pdf).

 

Figure 1.1: A bathymetric map around Kos and Bodrum 

The main objectives of these surveys were to document the variation of the tsunami effects 

along the coast, to obtain any available data on the wave height and inundation extent and to 

understand the event in detail for the scientific studies of tsunamis. According to our field survey 

and eyewitness reports, there was almost no significant water motion at western face of Bodrum 

Peninsula. The tsunami effects are observed at south coast of Bodrum peninsula only from 

27.255E to 27.528E and in the North-East coast of Kos island. The major run-up was about 1.9 

meter observed at the mouth of small dry stream (27.407924E 37.029879N) at Gumbet Bay. This 

report briefly presents the observations, measurements and discussions/interpretations of 

eyewitness interviews. The report will be updated with further info when obtained. 

The Tsunami has been measured by a very close tide gauge, located in Bodrum, thus very close 

to the Epicenter. Due to the importance of this measurement and to the fact that large 

difference appeared between this measurement (11 cm of oscillation) and the results of the first 

survey data (more than 1.5 m in Gumbet bay), it was decided to calibrate this instrument by 

http://itic.ioc-unesco.org/images/stories/itst_tsunami_survey/survey_documents/field_survey_guide/ITST_FieldSurveyGuide_229456E.pdf
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performing a temporary installation of an IDSL1 by JRC. Appendix B report the results of this 

calibration. Appendix D describe one of the tools that was used during the survey missions. 

2. EARTHQUAKE INFORMATION 

The earthquake happened in Gokova Bay on July 21, 2017 at 01:31 local time (22:31 UTC) at 

36.9620N 27.4053E (KOERI), with the moment magnitude of Mw=6.6 (Ml= 6.2) at a depth of 5km. 

NOA estimations also give the earthquake at 36.9643N 27.4332E with a moment magnitude of 

Mw=6.4 (Ml= 6.2) at a depth of 10.2km. The epicenter is about 12km ENE of Kos, Greece and 8 

km SSW of Bodrum, Turkey. The earthquake was highly felt in Southwestern Aegean Region, 

especially in Mugla Province. The fault mechanism calculations reveal that the earthquake 

occurred with a normal faulting and many aftershocks were recorded after the main shock 

having the maximum moment magnitude of Mw=4.8.  

 

Figure 2.1: Fault mechanisms of main shock and aftershocks by KOERI 

                                                           
1 Inexpensive Device for Sea Level measurements, it is a low-cost instrument, developed by JRC, that has 

been already installed in several locations in the Mediterranean Sea in the frame of UNESCO-IOC 

NEAMTWS activities. 
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According to the first intensity maps produced by ELER in KOERI, the earthquake intensity in 

Bodrum was VII which indicates that the perceived shaking was very strong while the potential 

damage was moderate. The earthquake intensity in Kos Island, Bodrum Peninsula and North of 

Datca Peninsula was VI representing strong perceived shaking and light potential damage. 

 

Figure 2.2: Earthquake Intensity Map produced by ELER (KOERI) (M6.6) (Source: ELER-v3.1: 

http://www.koeri.boun.edu.tr/Haberler/NERIES%20ELER%20V3.1_6_176.depmuh) 

The Tsunami has been measured by a very close tide gauge, located in Bodrum very close to the 

Epicenter(http://www.iocsealevelmonitoring.org/station.php?code=bodr&period=1&endtime

=2017-07-21%2020:00). Due to the importance of this measurement and to the fact that large 

difference appeared between this measurement (11 cm of oscillation) and the results of the first 

http://www.koeri.boun.edu.tr/Haberler/NERIES%20ELER%20V3.1_6_176.depmuh
http://www.iocsealevelmonitoring.org/station.php?code=bodr&period=1&endtime=2017-07-21%2020:00
http://www.iocsealevelmonitoring.org/station.php?code=bodr&period=1&endtime=2017-07-21%2020:00
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survey data (more than 1.5 m in Gumbet bay), it was decided to calibrate this instrument by 

performing a temporary installation of an IDSL2 by JRC.  

The calibration indicated that the tide gauge records can be considered reliable and therefore 

the different values measured at the tide gauge and in the various bays should be justified by 

modelling assumptions and bathymetry data. 

Appendix B reports the results of this calibration activity.  

 

Figure 2.3: Sea Level in Bodrum  

3. FIELD OBSERVATIONS ON TSUNAMI SUMMARY 

The field survey is performed on July 22 and 23, 2017 along the southern coasts of Bodrum 

Peninsula in between 27.255E 37.000N (Turgutreis Marina) and 27.528E 36.992N (Yaliciftlik 

region). The second survey held on July 28-31, 2017 added more points to the survey area as 

well as the regions of Karaada (Black Island) and Akyaka. Another survey was performed from 

1st to 3nd August on Kos Island. Figure 3.1 shows the survey locations on which the numbers 

indicate coastal sites where local authorities were contacted and observations on the tsunami 

waves are obtained. In Table 3.1, a complete list of these coastal sites is given. (The ID numbers 

in the figure are the same as in Table 3.1.). 

                                                           
2 Inexpensive Device for Sea Level measurements, it is a low-cost instrument, developed by JRC, that has 

been already installed in several locations in the Mediterranean Sea in the frame of UNESCO-IOC 

NEAMTWS activities. 
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Figure 3.1: Location map showing the distribution of the observations of the tsunami waves, 

obtained from locals, from debris or traces identified 
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Table 3.1: List of the surveyed places local people inquired to describe the effects of the 

tsunami 

 Place Region Lon. E Lat. N Locals inquired Tsunami 
Measurement 

Wave 
Receding 

1 Turgutreis D-
Marin 

Turgutreis 27.257491 37.001613 Chief of the 
marina 

No major 
wave 
oscillation 

 

2 Olivia 
Restaurant 

Fener Beach, 
Akyarlar 

27.264562 36.964772 Restaurant 
manager 

No major 
wave 
oscillation 

 

3 Kilavuz 
Motel Beach 

Akyarlar Bay 27.29093 36.967359 Fishermen and 
summerhouse 
residents 

1.2m  

4 .ŀƭƳŀƘƳǳǘΩǎ 
Place 

Karaincir 27.300496 36.972961 Restaurant 
manager 

1.4m Ғ-1.2m 

5 Aspat Beach Aspat Bay 27.312356 36.979592 Beach workers 1.0m  

6 Camel Beach Kargi Bay 27.330562 37.013582 Beach and 
restaurant 
workers 

0.5m 
 

Ғ-1.2m 

7 Bitez Beach Bitez Bay 27.383582 37.025615 Beach and 
restaurant 
workers 

0.5m  

8 Municipality 
/ŀŦŞ όa/ύ 
and River 
Stream (RS) 

Gumbet Bay 27.405322 37.030868 Fishermen, 
visitors and 
other locals 

0.56m (MC) 
1.9m (RS) 

 

9 Bodrum 
Marina 

Bodrum 
Center  

27.424827 37.035808 Marina workers 
and visitors 

1.0-1.2m Ғ-1.7m 

10 ¸ŀƭƛ /ŀŦŞ Yaliciftlik 27.527908 36.992786 /ŀŦŞ ǿƻǊƪŜǊǎ No major 
wave 
oscillation 

 

11 Turgut Reis 
Fishery 
Harbor 

Turgut Reis 27.256357 37.005985 Fisherman 0.6m Ғ-1.0m 

12 Small Beach 
Hotel 

Turgut Reis 27.256784 36.982089 Beach bar 
workers 

No major 
wave 
oscillation 

 

13 Meteor 
Beach 

Dogu Beach 27.278796 36.966191 Beach workers 0.9m  
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14 Xanadu 
Island Hotel 

Akyarlar 
Peninsula Tip 

27.286211 36.960685 Hotel manager 
and several 
beach workers 

0.5m  

15 La Brezza 
Beach 

Western 
Karaincir Bay 

27.300179 36.969923 .ŜŀŎƘ /ŀŦŞ 
manager 

1.2m  

16 Meteor ς 2 
Beach 

Eastern 
Karaincir Bay 

27.300932 36.973495 .ŜŀŎƘ /ŀŦŞ 
manager and 
workers 

1.4m  

17 Tek Sitesi Eastern 
Karaincir Bay 

27.304098 36.975839 Summerhouse 
residents 

0.8m-1.0m Ғ-1.5m 

18 Bitez Mor 
Beach 

Western 
Bitez Bay 

27.372414 37.023757 .ŜŀŎƘ /ŀŦŞ 
workers 

-  

19 Western 
Bitez Beach 

Western 
Bitez Bay 

27.372940 37.026947 .ŜŀŎƘ /ŀŦŞ 
workers 

0.9m Ғ-1.5m 

20 Eastern Bitez 
Beach 

Eastern Bitez 
Bay 

27.384460 37.024770 .ŜŀŎƘ /ŀŦŞ 
workers 

0.5m Ғ-1.5m 

21 Nagi Beach Gumbet Bay 27.403552  37.031463 Beach workers 1.15m  

22 Cesar Beach 
Hotel 

Gumbet Bay   Hotel general 
manager 

- Ғ-1.3m 

23 Voyage 
Hotel 
Bodrum 

Bodrum 
Marina 
Region 

27.416967 37.027506 Hotel manager 
and workers 

1.0m Ғ-1.7m 

24 Kucukpoyraz Karaada 
(Black Island) 

27.461422 36.966323 Visual 
observation 

1.5m-2.0m  

25 Akyaka 
Beach and 
River Branch 

Akyaka 28.324425 37.050832 Workers of cafes 
and fisheries 
cooperative 

0.6m Ғ-1.0m 
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Figure 3.2: Results of Bodrum Tsunami Survey 

The description of post tsunami field observations is split into areas as follows: 

- Bodrum area and surroundings 

- Karaada Island 

- Akyaka 

- Kos 

4. FIELD OBSERVATIONS IN BODRUM AND SURROUNDINGS 

The observations of the post event started on 22th of July 2017 on Saturday at Gumbet Bay (8) 

which seems the most hit area by the tsunami waves in Bodrum Peninsula. Waves first receded 

5min after the earthquake and then the first wave arrived 12-13 minutes after the earthquake. 

Figure 4.1 describes the motion of the wave according to the observations. 
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Figure 4.1: The motion of tsunami at eastern end of Gumbet Bay όaǳƴƛŎƛǇŀƭƛǘȅ ŎŀŦŞ is at 

27.408503E 37.029732N). 

It is stated by the workers that approximately 20m of inundation is observed near the 

ƳǳƴƛŎƛǇŀƭƛǘȅ ŎŀŦŞΦ ¢ƘŜ Ŧƭƻǿ ŘŜǇǘƘ ƛƴ ŦǊƻƴǘ ƻŦ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘȅ ŎŀŦŞ ƛǎ ƳŜŀǎǳǊŜŘ ŀǎ лΦрсƳ ƛƴ ǘƘŜ 

second survey. Waves dragged the parked cars near the shoreline on the concrete bed of dry 

stream. Totally 12 cars have been dragged and all were collected in the same location 

(37.031137N 27.406882E) away from the shore at the stream and concrete planters in front of 

these car parking area. Eyewitnesses from the sea front restaurant staff reported successive 

waves (sea withdrawal and advancing) until the sun rise (about three hours after the 

earthquake). In the next morning after the earthquake, water level was decreased about 2m in 

vertical (Figure 4.2). People have found dead fish mostly near and around the stream bed, and 

all along the coastline of the bay. Besides, they observed remarkable increase in the number of 

rare insects in last couple of days on the ground. 
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Figure 4.2: View of sea withdrawal in Gumbet Bay about three hours after the earthquake 

The waves mostly penetrated through the dried stream bed (used as a road and parking place) 

near Ayaz Hotel (Figure 4.3). The width of the road is 3.3 meters (5.7 meters with side walls). 

The waves penetrated through this stream bed, accelerated as flowing in a channel and reached 

up to 100m away from the shoreline. The maximum flow depth in the stream bed was around 

0.85 m (Figure 4.4). According to the security camera records of a hotel, waves reached to the 

entrance door of hotel about 13min after the earthquake. The tsunami inundation distance is 

about 60 meters and flow depth reached up to 0.5-0.6m. Waves flew in strong current in hotel 

front. 
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Figure 4.3: Penetration of the waves through the dried stream bed near Ayaz Hotel  

  

Figure 4.4: Observer showing the flow depth by his foot (37.031412N 27.406703E) 
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Figure 4.5: View of the stream bed that the tsunami inundated (27.407821E 37.029761N) 

In the second survey, the run-up height is measured as 1.15m at Nagi Beach (21) which is located 

at the western part of Gumbet Bay with an inundation distance of 35m. In the last 15 days before 

the earthquake, there were anomalies in the sea (eyewitnesses reported that at some time the 

water temperature dramatically increased in some locations of Gumbet bay (Nagi beach club, 

27.403552E 37.031463N) in the last 2 weeks before the earthquake. Some eyewitnesses 

reported the sea bottom topography was changed in two weeks before the tremor. Abnormal 

currents have been felt by some people when they were swimming in Gumbet Bay. An amateur 

fisherman (an Australian tourist) reported that about two weeks before the earthquake while 

he was fishing in his boat at a location (40m water depth) between Kara Ada-Black Island 

(27.423E, 36.9958N) and Aquarium bay at Adabogazi (27.3875E, 37.0003N), he observed that 

water uplifted like a pumping up. The waves dispersed away. The coordinate measurements and 

related observations along Gumbet Bay are given in Table A.1 in Appendix A. 
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In the second survey, the general manager of Cesar Beach Hotel in Gumbet Bay (22) reported 

an inundation distance of 100m. The sea withdrawal was measured as 30m up to a depth of 

1.3m. 

At the most eastern part of Gumbet bay (27.407621E, 37.037478N), the small boats berthed at 

shallow region. Tsunami dragged all boats together and moved them away from the shore to 

the location (27.405029E, 37.0281.33N) in the bay. More than 30 boats were damaged and more 

than 10 boats sunk in this location. The boat captains reported that there was very strong 

swirling water motion at three locations in the bay. Approximate locations are i) 27.405029E, 

37.0281.33N, ii) 27.400399E, 37.029001N, iii) 27.403934E, 37.030043N. In the second survey, 

the run-up height is measured as 1.72m in this berthing region. 
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Figure 4.6: View of damaged boats and coastline of Gumbet Bay 

 

Figure 4.7: Damaged minibus and advertisement board  
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In the second survey, the team also gathered information from Voyage Hotel Bodrum Beach (23) 

which is located at southwest of Bodrum Marina entrance. According to the observer 

statements, the sea receded 30m up to a depth of 1.7m. The inundation distance at this location 

is 20m and the run-up height is reported as 1m. An observer who was on his boat at Bodrum 

Marina (9) at the time of earthquake occurrence also stated a run-up height of 1.2m. He said 

that he observed swirling water and 4-5 times of water withdrawal and water level increase.  

On July 23, 2017, the survey team started to collect information from Yaliciftlik Bay (10) which 

seems the most probable boundary for significant inundation at the eastern end of Southern 

coastline of Bodrum Peninsula. Any major damage is not reported in the bay and the boats in 

the dockyard were toppled due to the earthquake effect). Limited inundation was observed 

along the coast and it is noted by the locals that the sea is not shallow along this coast and the 

sea slope is steep). No inundation was also observed along the stream. Big holes which can be 

seen in Figure 4.8 might have appeared due to liquefaction and/or collapse of the sand material 

placed on the rubble material. The coordinate measurements and related observations along 

Yaliciftlik Bay is given in Table A.2 in Appendix A.  

 

Figure 4.8: Big hole appeared at Yaliciftlik Bay after the earthquake (27.527908E 36.992786N) 

The survey continued at D-Marin (1) at Turgut Reis area which is located at western coast of 

Bodrum Peninsula. According to the chief of the marina, strong currents were observed along 
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the circulation channels on the breakwater. On the other hand, no run-up is observed or 

reported. The marina chief states that ҕ50cm is the normal tide and they did not observe any 

additional sea level change. The chief also got information from the captains of the yachts 

moored at Kalimnos Port and Vathi bay. According to indirect information, the water level 

decreased first just after the earthquake and the boats sat on sea bed at Kalimnos. Currents 

occurred at Vathi bay 4 hours after the   earthquake. Kalimnos Port had major damage due to 

the earthquake effect. 

In the second survey, additional information is obtained at Turgutreis Fishery harbor (11). In this 

location, the water level increased 60cm in front of the vertical wall. The subsidence is observed 

about -1m.  The beach bar workers at Small Beach Hotel (12), however, stated that they 

observed no water level anomalies at sea during the night of the earthquake occurrence.  

Fener Beach (2) which is located at the corner of western and southern coasts of Bodrum 

Peninsula is the most probable boundary for significant inundation at the western end of 

Southern coastline of Bodrum Peninsula according to the information obtained from Olivia 

Restaurant workers (Figure 4.9). However, information on Meteor Beach which is at the western 

nearby of Fener Beach shows approximately 40cm water level change. Locals state 2-2.5 m 

water drawdown at first and then 1-2m inundation. The coordinate measurements and related 

observations at Fener Beach is given in Table A.3 in Appendix A. In the second survey, the 

inundation distance is measured as 8.6m and the run-up height is measured as 0.9m at Meteor 

Beach (13) according to the statements of the beach workers (Figure 4.10). 
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Figure 4.9: Boundary of the tsunami observation at the western end of the Southern 

Coastline of Bodrum Peninsula according to eyewitnesses (27.264562E 36.964772N) 

 

Figure 4.10: View of inundation line at Meteor Beach (27.278796E 36.966191N) 
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Approximately 10 meters of inundation distance is observed along the coast of Akyarlar Bay (3). 

One of the summerhouse residents observed that the small hole at 10-15m distance from the 

coast was all washed up by the waves. He stated that the flow depth was about 50cm. The port 

in this bay is at a safe location by the natural conditions, therefore no damage observed by the 

waves in the port. According to the fisherman observations in the port, the sea level first 

decreased and then rising was observed. Also, strong currents were observed at the nose of the 

breakwater, one of the fishermen said ΨΩƛǘ ǿŀǎ ŦƭƻǿƛƴƎ ƭƛƪŜ ǎǘǊŜŀƳ ǿŀǘŜǊ ŀǘ ǘƘŜ ŜƴǘǊŀƴŎŜ ƻŦ ǘƘŜ 

ǇƻǊǘΩΩΦ The dock height was measured as 80cm. The water level rise at the harbor was 120 cm 

according to the eyewitnesses. (Figure 4.11). Waves affected the part up to Akyarlar Motel 

(27.294602E, 36.967830N) if one considers a perpendicular line to the coastline from the head 

of the breakwater. The water level increased 40cm in front of the vertical wall of this motel. The 

coordinate measurements and related observations along Akyarlar Bay is given in Table A.4 in 

Appendix A.  

There is a small peninsula oriented to south on the western part of Akyarlar Bay on which 

Xanadu Island Hotel (14) is located at the tip. There are no observed water level changes at the 

beach of this hotel according to the hotel manager and several beach workers. However, in the 

survey, there was some seaweed residuals 3m onshore of the beach at a level of 50cm which 

may be washed by the tsunami waves. 
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Figure 4.11: Schematic view of wave motion in Akyarlar Bay (27.290930E 36.967359N)  

!ƪȅŀǊƭŀǊ aƻǘŜƭ 
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¢ƘŜ ŦƛŜƭŘ ǎǳǊǾŜȅ ŎƻƴǘƛƴǳŜŘ ŀǘ YŀǊŀƛƴŎƛǊΣ .ŀƭƳŀƘƳǳǘΩǎ tƭŀŎŜ (4). Inundation is reported 

approximately 60m near Atakan Beach, water drawdown is approximately 20m and the motion 

was like tidal wave according to the observers. The observers state that water level was first 

decreased and then rised up resulting in a total wave oscillation of +1.4m -1.2m. Also, in the 

second survey, the maximum run-up height is observed and measured in the stream bed (width: 

2.5m) as 1.4m (0.8m flow depth + 0.6m elevation) at 100m away from the shore. Then the 

inundation was observed up to 150m along the stream bed. Furthermore, the traces on the walls 

of the stream bed shows that more than one wave (at least three waves) has reached (Figure 

4.12) the Karaincir locality. The run-up height is also measured as 1.5m (0.5m flow depth + 1m 

elevation) on the road (width: 6m) just near the stream (Figure 4.13). The incoming wave washed 

away cars along the road. The visualization of the inundation can be described in Figure 4.14. 

 

Figure 4.12: Wave traces in the stream bed, Karaincir Bay (27.300718E 36.973574N) 
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Figure 4.13: Wave trace on the sidewalls of the road, Karaincir Bay (27.300718E 36.973574N) 

 

Figure 4.14: Debris material accumulated, Karaincir Bay (27.30041E, 36.97433N) 
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Figure 4.15: Maximum inundation distance in Karaincir Bay along the streambed 
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Figure 4.16: Schematic view of the inundation at Karaincir Bay (27.300496E 36.972961N) 

In the second survey, more points in Karaincir Bay were investigated. One of them is La Brezza 

Beach (15) which is located at western part of the bay. 125 m inundation distance is reported at 

this beach and 40cm of water level is measured at an elevation of 1.2m with respect to the sea 

level, for a total of 1.6 m (Figure 4.17).  
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Figure 4.17: Water level sign observed at La Brezza Beach, western part of Karaincir Bay 

(27.300179E, 36.969923N) 

Another survey point which is added in the second survey to Karaincir Bay is the beach called 

Meteor ς 2 (16) which is located at the eastern part of the bay. At this beach, the sea is receded 

about 70m from the shoreline and inundated 30m as measured. The run-up height is measured 

as 1.4m with a flow depth of 0.6m. 

As going more towards east in Karaincir Bay, in TEK Sitesi bay (27.304098E, 36.975839N) sea 

receded 60m in horizontal direction up to 1.5 water depth. Maximum water elevation at this 

location is 0.8-1m. Similar wave motion is also observed at 27.294602E, 36.967830N as 80cm 

maximum water elevation in front of the vertical wall and no inundation.  

In Aspat Bay (5), the run-up height is reported as 100cm (75cm elevation of stream wall + 25cm 

overtop) and the inundation distance is observed as approximately 60m. Azmak stream rised up 

and flooded according to the observers. The pier in the coast is also damaged due to the 

earthquake effect (Figure 4.18). The coordinate measurements and related observations at 

Aspat Bay is given in Table A.5 in Appendix A. 

4
0
 c

m
 



32 

 

Figure 4.18: Damaged Pier in Aspat Bay (27.312356E 36.979592N) 

Camel Beach in Kargi Bay (6) is another affected area after the earthquake and the tsunami. 

According to the inquired beach and restaurant workers, the first wave came after 

approximately 10 minutes later than the earthquake and the second wave came at 02:48 (77 

minutes after the earthquake). The first motion of the sea was drawdown and then rising. The 

run-up height is reported as approximately 40-50cm whereas water level decrease is 120cm. 

The inundation distance is also reported as 7-8 meters. 

The field survey ended at Bitez Bay (7) of Bodrum where the first motion of the sea is reported 

as drawdown of 3m, 10-15 minutes after the earthquake. The inundation distance is stated as 

approximately 10m in the middle of the bay but the eastern part of the bay is more affected by 

the waves (inundation distance is approximately 30m in this part) due to the location (Figure 

4.19). Flow depth is reported as nearly 50cm and no strong current was observed in the bay. 
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Figure 4.19: Schematic view of wave inundation at Bitez Bay (27.383582E 37.025615N) 

In the second survey, more places on the western and eastern sides of Bitez Bay are investigated. 

In Mor Beach (18) which is located at the westest part of Bitez Bay, the sea first receded about 

7-8m, 15 minutes after the earthquake. In the western part of Bitez Bay (19), there exists a 

stream bed and observations show that the sea inundated around 250m along the stream. The 

run-up height at this location is reported as 0.9m. In Bitez Beach (7), the inundation distance is 

measured as 20m (Figure 4.20). The sea withdrawal is also observed to the depth of 1.5m. On 

the other hand, in the eastern part of the bay (20), there is no observed/reported boat damage 

and the observers reported small wave oscillations with an inundation distance of 11m. 

Mor 

Beach 
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Figure 4.20: Inundation at Aktur Beach (27.366069E 37.02439N) 

4.1. Tsunami Information from Dat­a Peninsula 

Turkish Chamber of /ƛǾƛƭ 9ƴƎƛƴŜŜǊǎΣ 5ŀǘœŀ .ǊŀƴŎƘ (President, Mr. Levent Ozberk), has been 

contacted by Dr. Yalciner on phone and got preliminary information about the wave motions at 

Karakoy Kormen Marina (27.617741E 36.771399N) which is located ŀǘ bƻǊǘƘ ƻŦ 5ŀǘœŀ tŜƴƛƴǎǳƭŀΦ 

It was reported from the captains whose boats parked in the marina that the water elevation 

was maximum about 1.2m (at the elevation of fixed berthing platform). The time of sea 

drawdown and uplift have not been confirmed. The drawdown of water level was observed 

about 1m at the marina. 

Another important information has been obtained from the fisherman, Mr. Ozhan Yigiterhan 

who has a boat in the fishery harbor at Palamutbuku (27.503260E 36.669318N). He informed 

that probably 1 minute after the earthquake, the water level subsided up to 1m and very strong 

currents were observed outside the harbor. 10 minutes later, strong currents towards the 

harbor started. The inward and outward water motion continued until the morning, he reported. 

All boats in the harbor were moved towards outside of the harbor by abnormal strong currents, 

he reported. He also reported that he rescued his boat and tried to rescue other boats. However, 

unfortunately, one of the boats sank. He also informed that one of the fisherman (his friend) 
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found mud blocks in his nets taken from 40m water depth 2 hours before the earthquake around 

Palamutbuku locality. 

5. FIELD OBSERVATIONS ON TSUNAMI AT SOUTH OF KARAADA 

(BLACK ISLAND) 

Karaada in English Black island, is located in between Bodrum town and Kos island with a size 

7km along NW-SE direction and in average 1.2km along SW-NE direction. A special field survey 

has been performed to Karaada by boat on July 31, 2017 by Yalciner and Dogan). At south coast 

of island (facing to epicenter) there are two small gravel beaches. The view of small gravel beach 

at Kucuk Poyraz bay (27.461422E 36.966323N) is given in Figure 5.1 a and b from different 

perspectives. 
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Figure 5.1: Kucukpoyraz Gravel Beach at Karaada (Black Island) a) view from the shore b) 

view from the beach 

The team visited Kucuk Poyraz beach at Karaada and found small gravels in the spaces on the 

rocks of the beach which are thought to be washed by the tsunami waves. The elevation that 

the gravels reached is approximately 2m (Figure 5.2). 
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Figure 5.2: Small gravels found in the gaps between the rock surfaces at Kucukpoyraz Beach, 

Karaada (Black Island) 

 



39 

6. FIELD OBSERVATIONS ON TSUNAMI AT GOKOVA BAY (AKYAKA 

VILLAGE) 

Akyaka village (28.324425E, 37.050832N) is located at the eastern tip of Gokova Bay, which is 

about 80km from the earthquake epicenter. A field survey has been performed by Annunziato, 

Sozdinler and Ulutas at Akyaka Village and near Azmak stream mouth. 

 

Figure 6.1: The location of Akyaka village in Gokova Bay (28.324425E 37.050832N) 

The survey team has been contacted with the workers of cafes in Akyaka beach and fisheries 

cooperative. The eyewitnesses informed that in Akyaka beach wave receding was first observed 

around 35 minutes (not confirmed yet) after the earthquake with about 50m distance. Then 

tsunami inundation was observed up to the first trees in the beach, which is about 18m from 

the shoreline.  

The workers of fisheries cooperative informed that wave receding was first observed in the 

Azmak stream and then waves penetrated through the river up to the first bridge (about 160m 

inundation distance) with a height of about 60cm. No flooding was observed on the banks of 

Azmak stream. 

Gokova Bay 

Bodrum 
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Figure 6.2: Schematic view of wave inundation at Akyaka Beach 








































































































































