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OUTLINE

• Overview of tsunami waves, seismic activity and tectonic structures in 

the Southeast Europe and in the Aegean region

• Registered tsunami waves in the past 5 years

• Tsunami numerical simulations: 

 October 30, 2020 (Samos-Izmir); 

 May 2, 2020 (Crete Island);

 July 20, 2017 (Bodrum-Kos);

• Conclusions
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Southeastern Europe – TECTONIC STRUCTURES
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Southeastern Europe – TECTONIC STRUCTURES
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Southeastern Europe – SEISMICITY

3rd Scientific Seminar "Physics and chemistry of the Earth System“, 3-5 October 2021 | BANYA 5

Seismicity 1000-

1899 – data from 

SHEEC (SHare

European 

Earthquake 

Catalogue)

Seismicity 1000-

2006 – for Central 

and Eastern 

Turkey and 

Cyprus from 

SHEEC (SHare

European 

Earthquake 

Catalogue)



Southeastern Europe – SEISMICITY
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Eastern Mediterranean – TSUNAMI SOURCES
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STRONG OFFSHORE EARTHQUAKES
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Origin Time 

UTC 
Mw 

Lat 

(°N) 

Lon 

(°E) 

Depth (km) Strike 

(ϕ, °) 

Dip 

(δ, °) 

Rake 

(λ, °) GFZ ISC/NEIC* 

1 2020-10-30 11:51:27 7.0 37.90 26.82 15 10.0 
97 

272 

41 

48 

-85 

-93 

2 2020-05-02 12:51:06 6.6 34.24 25.75 15 11.5 
98 

264 

67 

22 

95 

76 

3 2019-11-27 07:23:40 6.0 35.71 23.22 52 69 
180 

67 

56 

59 

38 

140 

4 2019-11-26 02:54:12 6.4 41.46 19.58 26 17 
151 

335 

72 

18 

89 

94 

5 2018-10-25 22:54:50 6.8 37.52 20.66 18 15 
107 

5 

85 

23 

68 

167 

6 2017-07-20 22:31:12 6.6 36.93 27.47 11 10.2 
98 

270 

35 

56 

-82 

-94 

7 2017-06-12 12:28:39 6.4 38.83 26.34 10 9.7 
112 

285 

42 

48 

-84 

-94 

8 2015-11-17 07:10:09 6.4 38.79 20.47 13 11.4 
112 

22 

87 

84 

6 

177 

9 2015-04-16 18:07:43 6.1 35.18 26.87 29 22.6 
60 

305 

33 

74 

29 

120 

10 2014-05-24 09:25:03 6.8 40.28 25.38 20 8.2 
343 

76 

76 

77 

-12 

-164 

11 2014-02-03 03:08:47 6.0 38.23 20.39 14 14.5 
183 

300 

56 

56 

138 

43 

12 2014-01-26 13:55:44 6.1 38.25 20.45 17 13.8 
289 

198 

85 

86 

4 

175 

13 2013-12-28 15:21:05 6.0 36.06 31.38 47 59.5 
138 

318 

65 

25 

90 

90 

14 2013-10-12 13:11:54 6.5 35.57 23.31 25 46.9 
128 

262 

84 

8 

96 

44 

15 2013-06-15 16:11:02 6.0 34.41 25.04 20 21.5 
88 

244 

76 

16 

96 

66 

16 2012-06-10 12:44:14 6.1 36.35 28.94 29 32 
116 

207 

88 

70 

160 

2 

17 2011-04-01 13:29:12 6.0 35.54 26.72 62 75.5 
138 

45 

72 

83 

7 

162 

 



RECENT TSUNAMI WAVES IN THE AEGEAN SEA

3rd Scientific Seminar "Physics and chemistry of the Earth System“, 3-5 October 2021 | BANYA 9

2 May 2020 M6.6 (Crete)

0.35 m max run-up,

7 observed run-ups 

The tsunami was recorded in 

Alexandria tide-gauge

20 July 2017 M6.6 (Bodrum-Kos)

1.9 m max run-up

40 observed run-ups

1 casualty due to tsunami

500 injuries 

less than 1 million $ total damage

30 October 2020 M7 (Samos-Izmir)

3.8 m max run-up

155 observed run-ups

118 deaths due to the earthquake

1054 injuries

>400 million $ total damage

Vathy (Samos).

Security camera



METHODOLOGY
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• Assessment of the strong earthquakes induced tsunami;

• Tsunamigenic source selection;

• Focal mechanism determination;

• Preparation of the geometry of the faults;

• Building the computational grids (bathymetry and topography data);

• Initial conditions for tsunami generation (Okada`s method [1985]);

• Tsunami propagation and inundation (UBO-TSUFD model [Tinti & 
Tonini, 2013]) 



INITIAL TSUNAMI CONDITIONS
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Measured tsunami heights

Vathy, 2 strong waves T~20 min

Karlovassi h~1.7 m, receding



TSUNAMI PROPAGATION FIELD | 30.10.2020
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MAXIMUM ELEVATIONS
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~0.7 m

~1.3-2.0 m

MAXIMUM ELEVATIONS TSUNAMI TIME TRAVEL 

Ayios Kyrikos and Zeytineli

~13 and 15 minutes



SYNTHETIC MAREOGRAMS | 30.10.2020
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Ayios Kyrikos and Zeytineli

~13 and 15 minutes



TSUNAMI PROPAGATION FIELD | 2 MAY 2020
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TSUNAMI TIME TRAVEL | 2 MAY 2020
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MAXIMUM TSUNAMI ELEVATIONS | 20.07.2017
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CONCLUSIONS

3rd Scientific Seminar "Physics and chemistry of the Earth System“, 3-5 October 2021 | BANYA 18

• Review of the tsunami waves, seismic activity and 

tectonic structures in the broad Eastern Mediterranean;

• Tsunami numerical simulations have been performed for three recently registered tsunami: 

30 October 2020, 2 May 2020 and 20 July 2017;

• Tsunami maximum elevation fields and tsunami time travel maps were build and compared 

to the observations;

• Better resolution of the computational grid would contribute to estimate the inundation line 

and the run-up.

• The October, 2020 Samos-Izmir earthquake and tsunami, together with the July 2017 

Bodrum-Kos and May 2020 Crete tsunamis, once more reminded us about the considerable 

tsunami potential in the Eastern Mediterranean.
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“The Great Wave off Kanagawa” By artist Hokusai (1830-1833)
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