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Corrected Acceleration (cmlsz), Station:Sarpolezahab
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Recor Station Vs30 Epicentral Distance f. Source Sigma
d Name (m/s) (km) Mw M, (N.m) (Hz) Q Radius (km) (bar)
Sarpol-e
7384-1 Zahab 619 34.46 7.61  296E+20  0.16 556.18 8.08 2452.17
Not
7297 Nosood available 35.16 7.19  6.74E+19  0.07 895.93 18.52 46.43
7398 Javanrood 298 34.81 7.13  5.50E+19  0.12 621.11 10.84 188.90
7377-1 Goorsefid 403 3422 7.54  228E+20 0.16 988.51 8.08 1890.89
7302-1 Kerend 800 34.28 7.50  2.01E+20 0.13 1000.00 9.78 940.52
Not
7310 Degaga available 35.23 726  8.58E+19  0.09 751.26 14.77 116.60
Not
7279 Palangan available 35.07 7.15  6.03E+19  0.12 1000.00 10.86 206.08
Not
7290 Sarv Abad available 35.31 7.16  6.18E+19  0.09 1000.00 14.23 93.84
Not
7287 Marivan available 35.52 7.11  521E+19 021 703.31 6.16 978.28
Not
7317 Shoeisheh available 35.36 7.06 441E+19 0.24 981.19 5.42 1209.27
Not
7278 Kamyaran available 34.79 7.18  6.55E+19  0.10 956.44 13.48 117.03
Eslamabad
7313 qarb 266 34.11 773 444E+20  0.06 825.52 21.87 185.95
Sarabniloof
7411 ar 323 34.40 7.09  483E+19 0.17 694.30 7.67 468.82
Average Value 7.38 1.32E+20  0.13 844.13 11.52 376.49

sl cab 3logls Jray bl eskS Ver 5l meS (658 e, A.Laupél}éualf:.ﬁlpw.iww G 51 Qe Mo M slie ¥ J g

S g oy
Station Epicentral Source
Record Vs30 (m/s) Distance Mw M, (N.m) f. (Hz) Q Radius o (bar)
Name
(km) (km)

7384-1 S;;’;‘;EC 619 39.22 759 274E+20 0.3 873.09 10.05 1180.45
7297 Nosood  Not available 4728 7.26 8.67E+19 0.07 864.47 17.53 70.41
7398 Javanrood 298 52.86 7.19 6.92E+19 0.12 628.32 10.49 262.22

7377-1  Goorsefid 403 66.10 7.51 2.05E+20 0.16 1000.00 7.87 1839.48

7302-1 Kerend 800 66.33 7.46 1.74E+20 0.14 1000.00 9.37 924.29
7310 Degaga Not available 67.31 7.22 7.68E+19 0.08 935.18 16.62 73.14
7279 Palangan  Not available 69.50 7.06 4.36E+19 0.13 933.02 9.68 210.49
7290 Sarv Abad  Not available 69.63 722 7.51E+19 0.12 904.32 11.21 233.15
7287 Marivan  Not available 82.54 6.88 2.32E+19 0.24 923.92 5.50 611.78
7317 Shoeisheh  Not available 92.65 6.91 2.63E+19 0.56 1000.00 231 9316.13
7278 Kamyaran Not available 92.97 7.16 6.17E+19 0.12 965.02 11.05 199.97
7313 E“Z‘;ibad 266 96.33 7.64 3.24E+20 0.07 849.81 17.75 253.69
7411 Sarat;‘r‘ﬂ""f 323 97.88 6.96 3.13E+19 033 908.53 3.91 2295.39

Average Value 7.36 1.13E+20 0.17 906.59 10.26 458.84
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Epicentral

Record Station Name Vs30 (m/s) Distance (km) M M, f. (Hz) r (km) o (bar)
7384-1 Sarpol-e Zahab 619 39.22 7.52 2.13E+20 0.12 11.18 668.12
7297 Nosood Not available 47.28 7.01 3.64E+19 0.15 8.55 254.51
7398 Javanrood 298 52.86 6.92 2.72E+19 0.20 6.33 468.55
7377-1 Goorsefid 403 66.10 7.47 1.80E+20 0.17 7.71 1721.39
7302-1 Kerend 800 66.33 7.47 1.82E+20 0.15 8.85 1149.65
7310 Degaga Not available 67.31 7.23 7.76E+19 0.12 11.25 238.38
7279 Palangan Not available 69.50 7.19 6.76E+19 0.12 10.57 250.73
7290 Sarv Abad Not available 69.63 7.05 4.15E+19 0.12 10.91 139.91
7287 Marivan Not available 82.54 7.15 5.87E+19 0.15 8.77 380.27
7317 Shoeisheh Not available 92.65 7.34 1.13E+20 0.10 12.35 262.71
7278 Kamyaran Not available 92.97 7.16 6.07E+19 0.12 10.44 233.10
7313 Eslamabadqarb 266 96.33 7.47 1.81E+20 0.19 6.83 2485.77
7411 Sarabniloofar 323 97.88 6.99 343E+19 0.30 4.32 1867.22
Average Value 7.29 9.80E+19 0.15 9.08 572.23

Shesbizal b (VAAR) 55,00 5, elal j2eskS Ver 51 a8 (58 o, dools s éljéua@n Gl oddails 6 5T fe Mo M slie 0 J g

2K s
Epicentral
Record Station Name Vs30 (m/s) Distance M M, f. (Hz) r(km) o (bar)
(km)

7278 Kamyaran Not available 92.97 7.11 5.18E+19 0.15 8.89 322.81
7279 Palangan Not available 69.50 7.25 8.35E+19 0.12 10.52 313.78
7287 Marivan Not available 82.54 7.01 3.69E+19 0.16 8.29 283.68
7290 Sarv Abad Not available 69.63 7.07 4.44E+19 0.14 9.21 249.20
7297 Nosood Not available 47.28 7.03 3.94E+19 0.13 9.80 182.68
7302-1 Kerend 800 66.33 7.52 2.12E+20 0.13 10.04 914.92
7310 Degaga Not available 67.31 7.25 8.33E+19 0.12 10.83 287.27
7313 Eslamabadqarb 266 96.33 7.61 2.92E+20 0.17 7.50 3025.46
7317 Shoeisheh Not available 92.65 7.29 9.57E+19 0.10 12.99 190.99
7377-1 Goorsefid 403 66.10 7.56 2.47E+20 0.10 13.01 490.93
7384-1 Sarpol-e Zahab 619 39.22 7.47 1.77E+20 0.11 11.69 485.22
7398 Javanrood 298 52.86 7.00 3.58E+19 0.21 6.10 691.03
7411 Sarabniloofar 323 97.88 7.12 5.45E+19 0.24 5.33 1574.13
Average Value 7.33 1.12E+20 0.14 9.55 560.91
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Summary

On Sunday, November 12, 2017, a strong earthquake with local magnitude of Mn7.3 occurred in the border
region between Iran and Iraq in vicinity of the Sarpol-e Zahab town. Unfortunately, this catastrophic event
caused many causalities, thousands of injured and vast amounts of damage to the buildings, houses and
infrastructures in the epicentral area. The earthquake epicenter was located about 10 km south of Ezgeleh in the
Zagros seismotectonic zone. This earthquake was recorded by 113 stations of Iran Strong Motion Network
(ISMN) across the country. The nearest station to the epicenter of the earthquake was Sarpol-e Zahab (SPZ)
station at a distance of about 39 km. In this research, the source parameters of the earthquake including the
seismic moment (M,), the moment magnitude (M) and the corner frequency (f.) were estimated using two
methods of Andrews (1986) and inversion of the displacement spectra based on the Brune source model in the
frequency domain using ISMN strong motion data. Additionally, the frequency independent quality factor (Q),
the source radius (r) (considering a hypothetical circular source), and the stress drop of the earthquake ( ©) were
calculated. The above mentioned values were calculated based on two time windows: the S-wave window and the
whole trace window for both methods. The moment magnitude of the event is M7.4 based on the displacement
spectra inversion for the whole trace window and M7.3 based on the S-wave window. The estimated value for
both windows using the Andrews (1986) method is M7.3. The estimated M values are in excellent agreement
with the reported values. The calculated corner frequencies are from 0.13 to 0.17 Hz and the estimated source
radii of the event using both methods are in the 9-11.5 km range. Moreover, the estimated stress drops are in the
range of 376 to 572 bar. Ultimately, the strong ground motion parameters were investigated. Using a band-pass
filter, all recordings were filtered and their acceleration, velocity and displacement time histories along with their
response spectra were extracted, then the peak ground acceleration (PGA), velocity, and displacement of this
earthquake were estimated. The PGA recorded at SPZ station on horizontal and vertical components (uncorrected
data) are about 684, 554 and 385 cm/s’, respectively. Interestingly, there are two clear packets of energy in the
recorded time histories of the Sarpol-e-Zahab, Kerend and some other stations that possibly indicate two
sequential failures or two simultaneous seismic events. Considering the magnitude of the event, comparison of
the observed values of maximum ground acceleration and velocity with the predicted values by ground motion
predication equations presented by Boore et al. (2014), suggests that these equations are appropriate for the
region.

Keywords: moment magnitude, strong ground motion, earthquake source parameters, accelerograms, Brune
source model.
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