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An earthquake with magnitude Ml= 5.4 occurred at local time 06.22 on September, 22, 2011.
Epicenteral coordinates of the earthquake is determined as 39.6635 N — 38.6842 E with focal depth
8.49 km. After this earthquake, 25 aftershocks were determined with magnitude range 1.7 — 3.4 in the
one hour (Fig 1). Earthquake did not cause any damage or loss of life. Number of earthquakes-
magnitude and time-magnitude graphs are given in Graph 1,2.

Focal mechanism solution performed by considering first motion direction of P wave of ML=
5.4 earthquake is emerged from strikeslip fault (Fig 2).

According to focal mechanism solutions these earthquakes result from Ovacik Fault Zone
(NE-SW) which located in the South of Erzincan

This region is a very active in terms of seismicity. Distribution of the earthquakes that
occurred in Erzincan Region from 1900 to present are given Fig 3 (M>4). Erzincan has been exposed
to destructive earthquakes during the historical times. This city has been completely destroyed 11
times in the last millennium. The earthquake that occurred in 1939 (M=7.9) is the most destructive
earthquake in Erzincan-Turkey. Historical time earthquakes are given Table 1.

Destructive earthquakes that occurred in the last century; 1909 M=5.1 Kigi, 1930 M=6.1
Kemah, 1939 M=5.9 Tercan, 1939 M=7.9 Erzincan, 1941 M=5.9 Erzincan and 1992 M=6.8 Erzincan
earthquake.

September 22, 2011 Erzincan Earthquake was recorded by accelerometers at 6 different
locations within National Strong Ground Motion Observation Network operated by Earthquake
Department at Disaster and Emergency Management Presidency of Turkey. Peak ground acceleration
values recorded at Erzincan Refahiye station which is located at nearest distance (about 28 km) to
epicenter of this earthquake are 15.56 cm/sec2 in NS direction, 14.44 cm/sec2 in EW direction and
6.75 cm/sec2 in up-down direction (Table 2, Fig. 4).

Peak ground acceleration and seismic intensity values that can be created by 22 September
2011 Erzincan Kemah Earthquake in the earthquake-hit area and its vicinity are estimated and the
maps showing the spatial distribution of these values are prepared (Fig 5,6)

Earthqgauke activity of this region (and all of Turkey) has been observed in Disaster and
Emergency Management Presidency, Earthqauke Department Data Center Ankara 7 days/24 hours
with 200 Seismic station and 315 accelerometer. Obtained results are shared with public, press and
relevant authorized.

For your information.
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22 SEPTEMBER 2011 ERZINCAN-KEMAH EARTHQUAKE AND AFTERSHOCK DISTRIBUTION
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Figure 1: Erzincan-Kemah Earthquake (MI=5.4) and aftershocks
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magnitude-number graph of Erzincan-Kemah Earthquake
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Graph 1. magnitude-number of earthquakes graph of Erzincan Kemah Earthquake
maghnitude-time graph of Erzincan-Kemah Earthquake
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Graph 2: magnitude-time graph of Erzincan Kemah Earthquake
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Figure 2: Focal Mechanism Solution of Erzincan-Kemah Earthquake (MI=5.4)
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Fig 3. Distribution of the earthquakes that occurred in Erzincan Region from 1900 to present (M>4)
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Historical Seismicity

Begining | Year Latitude |Longitude | Location Intensity | Ref. References
M.S 1888 40 40 Erzincan 7 Bl 13,18,8
M.S 1787 40 40 Erzincan 8 A2 13,18
M.S 1784 40 40 Erzincan,Pulimur,Erzurum | 8 Al 2,18,19,8,1
M.S 1667 40 40 Erzincan 8 Bl 18,2,13,8
M.S 1584 40 40 Erzincan,Erzurum 9 Al 2,16,8,13
M.S 1583 40 40 Erzincan 0 C2 18

M.S 1579 40 40 Erzincan 8 C1l 15

M.S 1576 40 40 Erzincan 7 A2 2,16,8
M.S 1543 40 40 Erzincan 7 C1l 8

M.S 1458 40 40 Erzincan,Erzurum 10 Al 8,2,16,13,18,21
M.S 1456 40 40 Erzincan 8 Bl 13,18,2
M.S 1433 40 40 Erzincan 6 B3 8,2

M.S 1422 40 40 Erzincan 8 B1 8,2

M.S 1374 40 40 Erzincan 8 A2 16,8,2
M.S 1366 40 40 Erzincan 6 C1 8

M.S 1356 40 40 Erzincan 6 C1 2

M.S 1345 40 40 Erzincan 6 Cl 16

M.S 1308 40 40 Erzincan 7 B1 8,2

M.S 1290 40 40 Erzincan 6 B3 2,11,16
M.S 1289 40 40 Erzincan 7 B3 2,16

M.S 1287 40 40 Erzincan 8 Al 8,2,13,16
M.S 1281 40 40 Erzincan 6 B1 16,2,11
M.S 1268 40 40 Erzincan,Erzurum 9 Al 8,2,13,16,1
M.S 1254 40 39 Refahiye-Erzincan,Sivas 8 Al 16,6,2,19,8
M.S 1236 40 40 Erzincan 7 B2 2,8

M.S 1168 40 40 Erzincan 8 Al 16,8,2,13,1
M.S 1161 40 40 Erzincan 7 B1 2,16,8
M.S 1068 40 40 Erzincan 7 C1l 13

M.S 1047 40 40 Erzincan 0 C1 13

M.S 1045 40 40 Erzincan 9 Al 8,2,16,13
M.S 1011 40 40 Erzincan 8 A2 8,2,16

Table 1: Historical time earthquakes of Erzincan and Surrounding Region
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Acceleration Records

. Accelaration Distance
Station Records from
Equpment .
No Type KG DB UD station to
City Town epicenter
I I I
(gal) | (gal) | (gal) (km)
1 ERZINCAN REFAHIYE CMG-5TD | 1556 | 14.44 | 6.75 28
2 ERZINCAN MERKEZ CMG-5TD | 293 | 3.03 | 1.73 72
3 SIVAS SUSEHRI CMG-5TD | 192 | 2.14 | 1.38 75
4 GUMUSHANE KELKIT CMG-5TD | 127 | 155 | 0.88 83
5 ELAZIG PALU CMG-5TD | 093 | 1.07 | 0.66 152
6 ELAZIG KOVANCILAR | CMG-5TD | 085 | 1.06 | 0.45 147

Table 2: Acceleration records of Erzincan-Kemah Earthquake (MI=5.4)

Fig 4. Acceleration records of Erzincan-Kemah Earthquake (MI=5.4)
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Fig.5: Peak Ground Accelaration Distribution of Erzincan-Kemah Earthquake (MI=5.4)( Ceken et al.2008)
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Fig.6: Seismic Intensity Map of Erzincan-Kemah Earthquake (MI=5.4) (Arioglu et.al. 2001)
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