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Seismicity of the Region
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I. The 

pseudosubduction of 

the southern Caspian 

under the Scythian-

Turanian plate

II. Inconsistent 

orientation of the 

Caspian lowland in 

relation to the Alpine-

Himalayan orogeny

2 main geotectonic procceses:



1954 earthquakes with M>=2.5

Catalogue USGSfrom 1900 y.

33 earthquakes with M>=6

ü Rudbarskoe (Iran) 1990 with M = 7.4

ü Krasnovodskoe (Turkmenistan) 1895 with M 

= 8 Ñ0.2

ü Turkmen 2000 with M = 7

ü Kazandzhik 1946 with M = 7

ü Bolshebalkhanskoe 2002 with M = 7.2-7.4

ü 743, 918, 957 Derbent

ü 1668 Terek

ü 1868, 1902, 1960 Baku

ü 1876 Chigil

ü 1933 Guvlymayak

ü 1986 Absheron threshold

Seismicity of the 

Caspian region Currently, there are references to 14 cases of 

tsunamis / anomalous level oscillations (wave 

height did not exceed 1-2 m).
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Seismicity of the Region
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Methods

A variation of the TUNAMImodel [Imamura, 1996], which implements the finite-difference 
approximation of the shallow water equations in a spherical coordinate system

The seabed topography was set at 30 ǌresolution according to GEBCOdata.

Tnppui!OBTB!TSUN4!ebub!bu!2!ǆ)Tivuumf!Sbebs!Upqphsbqijd!njttjpo).

The numerical model used nested mesh technology [Fine et. al., 2018]: the first main grid 
covers the entire sea with a horizontal resolution of 30 arc seconds, the second, intermediate, 
with a step of 6 seconds and, finally, a grid for calculating the wave run up to the coast with a 
resolution of 1 arc second ("), which is approximately 30 m. When generating bathymetry grids 
with a resolution of 1 "and 6", data from navigation charts 1: 50,000 were digitized.

(https://www.gebco.net/)
(https://earthdata.nasa.gov/)



Source calculation

Coseismicbottom displacements

[Okada, 1985]

Mw ÁLAT ÁLON
Depth 

(km)

Strike, 

ű (Á)

Dip, ŭ 

(Á)

Rake, 

ɚ (Á)
Slip (m) L (ʢʤ)W (ʢʤ)

8 41.42 49.23 30 325 86 -90 12.6 190 35

ὰὫὒπȢυωὓ ςȢττπȢρφ
ὰὫὡπȢσςὓ ρȢπρπȢρυ
ὰὫЎό πȢφωὓ τȢψ πȢσφ
ὰὫЎό πȢψςὓ υȢτφπȢτς

[Wells & Coppersmith, 1994]

Regression Formulas

10 source parameters

LWDM m=0



Deterministic approach

Variationof 10 source parameters to Find the "worst-case 
scenario" for the selected region

Tsunami height depends on the magnitude of the earthquake

Steep angle (Dip), close to 90 degrees

Shallow depth of earthquake epicenter

The deeper the ocean, at the site of the earthquake, the 
higher the generated tsunami can be.

...
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ˉ M Depth (km) Strike, Á Dip, Á Rake, Á D, m L, km W, km NP Hmaxm

1

11
5.6 27 159 26 40 0.14 7.3 6.1 1 0.003

1

12
5.6 27 32 74 110 0.14 7.3 6.1 2 0.003

1

14
6.2 46 1 85 90 0.42 16.5 9.4 2 0.008

1

01
6.8 50.4 331 80 -81 1.31 37.3 14.7 1 0.103

1

02
6.8 50.4 109 14

-

131
1.31 37.3 14.7 2 0.103

1

15
6.5 33 303 67 -88 0.74 24.8 11.7 1 0.071

1

16
6.5 33 118 23 -95 0.74 24.8 11.7 2 0.057

1

17
6.5 33 299 87 -86 0.74 24.8 11.7 1 0.072

1

18
6.5 33 67 5

-

142
0.74 24.8 11.7 2 0.035

1

19
6.5 54.8 332 64 -64 0.74 24.8 11.7 1 0.037

1

20
6.5 54.8 104 36

-

132
0.74 24.8 11.7 2 0.032

1

21
6.2 51.4 292 36

-

115
0.42 16.5 9.4 1 0.008

1

22
6.2 51.4 142 58 -73 0.42 16.5 9.4 2 0.010

1

27
7.4 18.5 19 35 179 4.06 84.3 22.8 1 0.026

1

28
7.4 18.5 110 90 55 4.06 84.3 22.8 2 0.868

1

29
7 30 322 38 132 1.91 49.0 17.0 1 0.132

1

30
7 30 92 63 62 1.91 49.0 17.0 2 0.130

Results from real 

earthquakes

Maximum real 

earthquake has M 

7.4 according to 

catalogue USGS 

from 1900 y.



Results - example
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M=7.5 M=8

H max calculated from 

the 2 hypothetic 

seismic sources with 

M=7.5 and 8

In these origin lie the 

real earthquake 

mechanism (its 

locations and angles, 

but artificially we 

raised magnitude)



Results �±run-up on the AbsheronPeninsula

Oil Rocks


