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Extended Abstract

Introduction

Earthguakes as natural disasters, are always considered to be a risk for human societies in terms of
economy and life. Therefore, attempts to predict earthquakes have always been considered as a way of
risk management. On the other hand, Iran is located in a critical seismic condition through the Alpine-
Himalayan orogenic belt, which is one of the most seismic areas in the world. Talesh Mountains are
located in North West of Iran, in the south of the Caucasus orogeny, east of the Anatoly, and north of
the Zagros orogeny. Many minor and major earthquake faults such as Tabriz fault, North Anatoli fault,
East Anatoli fault, Zagros main fault and Alborz Western faults are effective in this area.

Materials and Methods

Earthquake prediction by electric precursors, known as VAN method, is one of the most successful
short-term methods of earthquake prediction. This method (VAN) is based on researching the changes
in Geo-electric potentials, called seismic-electric signals (SES) which can be detected before
earthquakes. SES could be shown in special locations (sensitive sites) and sensitive sites receive the
SES as a selection from the seismic sources. Therefore, it is possible to estimate the location of the
event up to 100 Kms far away. The magnitude of the progressive earthquake could be forecasted up to
0.7-unit tolerance in Richter scale. Professor Vrotsos that is the founder of the VAN method and director
of the solid state physics in University of Athens has published more than 250 papers and 8 books in
this subject. In the last two decades the VAN team developed the time series analysis to forecast
earthquakes, called “Natural time analysis”. In this paper, according to this method, the occurrence of
one earthquake M=5.5 is analyzed.

Results and Discussion

Since 2014 a network of VAN stations were installed in NW Iran for recording and monitoring the
Seismic Electric Signals (SES). Receiving and analyzing these signals, could help determine the
magnitude, epicenter and time of impending earthquakes. This research investigates an SES received
on 7" of August 2015 and application of natural time analysis to find out the time occurrence of the
subsequent impending earthquake, in a time window less than a week. The natural time analysis
indicates that this system reached the critical point, on September 3rd 2015 and subsequently on 4™ of
September 2015 the 5.5 Richter (My) main shock occurred in Oghuz municipality in the Republic of
Azerbaijan, at a distance of 310 km from Ispiran station.
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The important point is that this earthquake is the only earthquake greater than 5 Richter occurring in
the study area in 6 months before and after this event. This confirms that this prediction wasn’t random.

Conclusion

Since 2014 a network of VAN stations were installed in NW Iran for recording and monitoring the
Seismic Electric Signals (SES). Receiving and analyzing one of the signals, helped determine the
magnitude, epicenter and time of impending earthquakes. This research investigates an SES received
on 7 August 2015 and how to apply the natural time analysis to find out the occurrence of the subsequent
impending earthquake, in a time window less than a week. The natural time analysis indicates that this
system reached the critical point, on 3 September 2015 and subsequently On 4 September 2015 the 5.5
Richter (My) main shock occurred in Oghuz municipality in the Republic of Azerbaijan, at a distance
of 310 km from Ispiran station.
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2.0 10.0 46.87 38.52 14:17:17.1 2015-08-08 1
2.1 4.0 46.66 38.68 15:23:32.0 2015-08-08 2
1.7 10.0 46.88 38.01 04:21:53.3 2015-08-10 3
2.1 10.0 46.81 38.00 05:14:19.5 2015-08-10 4
2.3 10.7 46.93 38.39 17:52:13.4 2015-08-10 5
15 10.3 4791 37.92 20:04:21.4 2015-08-10 6
2.7 6.0 46.80 38.17 11:37:45.1 2015-08-11 7
1.6 10.0 46.44 38.97 13:17:41.4 2015-08-11 8
1.9 10.0 46.73 38.09 05:42:25.4 2015-08-12 9
1.6 10.0 46.17 38.99 12:38:19.1 2015-08-12 10
2.2 10.0 45.22 39.01 22:15:49.2 2015-08-12 11
1.8 10.0 46.76 38.78 09:45:02.3 2015-08-13 12
3.8 4.0 43.96 39.37 19:47:31.4 2015-08-15 13
2.3 10.0 48.66 37.90 23:09:33.2 2015-08-15 14
2.0 10.0 46.67 38.39 02:45:49.2 2015-08-17 15
1.6 10.0 46.70 38.68 09:42:09.6 2015-08-18 16
2.5 8.0 44.24 38.93 20:15:17.6 2015-08-19 17
2.9 5.7 48.44 37.50 23:38:59.0 2015-08-19 18
2.5 8.0 44.87 39.65 10:02:11.2 2015-08-20 19
17 10.0 46.16 38.92 12:43:39.4 2015-08-20 20
2.1 8.0 44.34 38.55 16:44:13.1 2015-08-20 21
18 10.0 46.89 38.34 14:15:01.4 2015-08-21 22
2.8 7.6 45.15 38.41 17:02:18.8 2015-08-26 23
2.2 4.0 45.38 38.42 13:22:35.1 2015-08-28 24
1.5 10.0 45.97 38.30 00:39:40.7 2015-08-29 25
2.1 8.0 48.73 37.47 07:38:05.9 2015-08-29 26
2.4 4.0 46.84 38.17 21:25:15.0 2015-08-29 27
21 12.5 44.90 38.36 07:06:12.5 2015-08-30 28
2.0 7.7 45.38 38.35 12:00:10.9 2015-09-01 29
2.3 13.6 48.50 38.72 20:17:31.6 2015-09-02 30
3.3 8.4 43.92 39.38 11:10:15.6 2015-09-03 31
1.5 6.7 46.13 39.24 12:59:43.2 2015-09-03 32
3.3 8.8 43.94 39.38 16:11:00.7 2015-09-03 33
5.5 23.1 47.42 40.98 04:49:38.4 2015-09-04 34
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EQ6
0.002

EQ7
0.003
0.004

EQ8
0.002
0.003
0.004

EQ9
0.002
0.002
0.003
0.004

EQI0
0.001
0.002
0.002
0.003

0.005

EQIL1
0.002
0.003
0.004
0.004
0.005

0.007

EQ12
0.003
0.003
0.004
0.004
0.005
0.006

0.007

EQ13

0.002
0.002
0.002
0.003
0.003
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EQ14

0.002
0.002
0.002
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0.003
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EQ15

0.002
0.002
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0.003
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EQ16

0

0

0

0
0.002
0.002
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0.003
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EQ1L7

0

0

0

0

0
0.002
0.002
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0.003
0.003
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EQ18
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.004
0.005
0.005
0.006
0.006

EQ19
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.004
0.004
0.005
0.005
0.006
0.006
0.007
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EQ20 | EQ21 | EQ22 | EQ23 | EQ24 | EQ25 | EQ26 | EQ27 | EQ28 | EQ29 | EQ30 | EQ3L | EQ32 | EQ33
0 0 | 0001 | 0005 | 0003| o0 | 0001|0003 | 0003 | 0002 | 0002 | 0002 | 0.001 | 0.001
0.002 | 0001 | 0.001 | 0.005 | 0.005 | 0.003 | 0.002 | 0.003 | 0.003 | 0.004 | 0.004 | 0.002 | 0.002 | 0.002
0.003 | 0.002 | 0.002 | 0.005 | 0.006 | 0.005 | 0.004 | 0.003 | 0.004 | 0.004 | 0.006 | 0.003 | 0.002 | 0.002
0.003 | 0.003 | 0.003 | 0.005 | 0.006 | 0.006 | 0.006 | 0.006 | 0.004 | 0.005 | 0.006 | 0.009 | 0.003 | 0.003
0.003 | 0.003 | 0.003 | 0.007 | 0.006 | 0.006 | 0.007 | 0.009 | 0.007 | 0.005 | 0.007 | 0.009 | 0.009 | 0.004
0.003 | 0.003 | 0.003 | 0.007 | 0.007 | 0.006 | 0.007 | 0.009 | 0.010 | 0.008 | 0.007 | 0.010 | 0.009 | 0.009
0.003 | 0.003 | 0.003 | 0.007 | 0.008 | 0.008 | 0.007 | 0.009 | 0.011 | 0.011 | 0.010 | 0.011 | 0.010 | 0.009
0.003 | 0.003 | 0.003 | 0.007 | 0.008 | 0.008 | 0.009 | 0.010 | 0.011 | 0012 | 0.014 | 0.015 | 0.011 | 0.010
0.004 | 0.003 | 0.003 | 0.007 | 0.008 | 0.008 | 0.009 | 0.011 | 0.011 | 0.012 | 0.015 | 0.025 | 0.015 | 0.011
0.004 | 0.004 | 0.003 | 0.007 | 0.008 | 0.008 | 0.009 | 0.011 | 0.013 | 0.012 | 0.015 | 0.028 | 0.025 | 0.015
0.005 | 0.005 | 0.005 | 0.007 | 0.008 | 0.008 | 0.009 | 0.011 | 0.012 | 0.014 | 0.015 | 0.028 | 0.028 | 0.026
0.005 | 0.005 | 0.005 | 0.008 | 0.008 | 0.008 | 0.009 | 0.011 | 0.012 | 0.013 | 0.017 | 0.029 | 0.028 | 0.029
0.006 | 0.006 | 0.005 | 0.008 | 0.009 | 0.008 | 0.009 | 0.011 | 0.012 | 0.013 | 0.015 | 0.032 | 0.029 | 0.029
0.006 | 0.006 | 0.006 | 0.009 | 0.009 | 0.009 | 0.009 | 0.011 | 0.012 | 0.013 | 0.015 | 0.044 | 0.032 | 0.030
0.007 | 0.007 | 0.006 | 0.010 | 0.010 | 0.009 | 0.010 | 0.011 | 0.012 | 0.013 | 0.015 | 0.044 | 0.045 | 0.033
- | 0007 | 0007 | 0.010 | 0010 | 0.010 | 0.010 | 0012 | 0.012 | 0.013 | 0.015 | 0.044 | 0.045 | 0.065

; - | 0008 | 0011 | 0011 | 0011 | 0.011 | 0012 | 0013 | 0013 | 0015 | 0.044 | 0.045 | 0.065

; ; - | 0011 | 0011 | 0011 | 0011 | 0013 | 0.013 | 0014 | 0015 | 0.044 | 0.045 | 0.065

- - - - | 0012 | 0012 | 0012 | 0014 | 0014 | 0014 | 0017 | 0.045 | 0.045 | 0.065

- - - - - | 0012 | 0012 | 0014 | 0015 | 0.015 | 0.017 | 0.046 | 0.045 | 0.065

- - . - ; - | 0013 | 0015 | 0.015 | 0016 | 0.017 | 0.046 | 0.046 | 0.065

. - . - ; . - | 0015 | 0.016 | 0016 | 0.018 | 0.047 | 0.046 | 0.067

- - . - ; - - - | 0016 | 0017 | 0018 | 0.048 | 0.047 | 0.067

. - . - ; . - - - | 0017 | 0019 | 0.048 | 0.048 | 0.068

- - - - ; - - - - - | 0020 | 0.049 | 0.048 | 0.068

- - - - ; - - - - ; - | 0049 | 0049 | 0.069

- - - - ; - - - - ; - - | 0050 | 0070

; - ; - ; - - - - ; . - - | 007
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