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Summary

One of the methods to study the earthquakes by using the recorded accelerations is to
simulate the strong ground motion. The stochastic finite fault approach will aid in the
development of ground-motion relations in data-poor regions. In this research, we
identified the source parameters of the 20 December 2010 Rigan Earthquake using a
ground-motion simulation based on a stochastic finite-fault model. The main shock of the
20 December 2010 Rigan Earthquake with magnitude My = 6.7 (USGS), was recorded
by 23 digital SSA-2 accelerograms. These stations were installed at epicentral distances
ranging from 41 to 263 km. We estimated the causative rupture length and the downdip
causative rupture width using the empirical relation from the best defined aftershock zone
and the depth distribution of these aftershocks at 25.59 and 11.19 km, respectively. The
fault plane was divided into 8x8 elements; it is based on the concept of self-similarity and
revised scaling relations. The above method needs information related to attenuation, site
characterization and frequency-dependent amplification as input, which are determined
based on strong motion records, obtained during the main shock of 20 December 2010
Rigan Earthquake. In addition, the spectral decay parameter and the quality factor have
been taken into account as other basic inputs for the mentioned method. The simulated
results were compared with recorded ones on both frequency and time domains. The
estimated strike and dip of the causative fault were 37 and 87, respectively. The rupture
was propagated at (i,j) = (4,5) element, from Northeast to Southwest. The supposed stress
drop was 60 bars. A quite satisfactory agreement was found between the simulated
amplitude Fourier spectra and the recorded data at frequencies of engineering interest (0.5
to 20 Hz).

Keywords: 20 December 2010 Rigan earthquake, ground motion simulation, stochastic
finite fault model
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Spectral decay parameter
Station L. T. Average
component | component
Abaragh 0.020 0.020 0.020
Bazman 0.030 0.024 0.027
Kahnooj 0.049 0.052 0.051
Kishit 0.052 0.062 0.057
Barvat 0.058 0.061 0.060
Roodbar 0.059 0.058 0.059
Jiroft Dam 0.066 0.074 0.070
Ghale-Ganj 0.067 0.062 0.064
Posht-Rood 0.068 0.066 0.067
Hosein-
Abad 0.070 0.061 0.065
Mohamad-
Abad 0.070 0.050 0.060
Zeh-Kelot 0.075 0.086 0.080
Fahraj 0.077 0.070 0.073
Rigan 0.078 0.075 0.076
Golbaf 0.085 0.086 0.086
Qotb-Abad 0.087 0.077 0.082
Dalgan 0.088 0.084 0.086
Sirch 0.092 0.090 0.091
Iran-Shahr 0.094 0.091 0.092
Chah-Ali 0.095 0.099 0.097
Jiroft 0.102 0.108 0.105
Bampoor 0.102 0.102 0.102
Darbehesht 0.104 0.103 0.103
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. . I/R (R <75km)
Geometrical spreading
1/R% (R >75km)
Anelastic attenuation 991 0.58
Kappa 0.073
Distance dependent duration Ty+0.1 R
Site amplification (Boore and joyner, 1997)
Shear wave velocity 3.2 km/s
Density 2.8 g/em’
Slip distribution Random
25.59 km
Fault length (Based on wells and
coopersmith, 1994)
11.19 km
Fault width (Based on wells and
coopersmith, 1994)
Fault depth 1 km
Fault dip 87°
Stress drop (bars) 60 bars
Pulsing area percentage 25%
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Reference Strike | Dip | Latitude ("N) Longitude (°E) Depth (km) | Magnitude
IGUT 28.44 59.15 13 M,=6.5
IEES 28.35 59.24 17 M;=6.4
HRVD 36 87 28.10 59.11 14.8 My=6.5
BHRC 28.32 59.19 5 M;=6.4
USGS CMT Solution 45 88 28.49 59.09 10 My=6.7
This study 37 87 28.27 59.25 12 My=6.7
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PGA-L PGA-T PGA-SIM. Epicentral Distance (R)

Station [em/s?] [em/s?] [em/s?] [km]

Hossein Abad 18.11 20.82 7.86 142.61

Mohamad Abad 15.70 13.64 7.72 142.92

Rigan 69.98 123.19 117.09 41.01

Barvat 40.03 50.82 18.27 113.5

Jiroft 21.88 47.00 7.57 147.35

Qotb Abad 26.46 14.66 26.31 93.18

Dalgan 15.20 13.26 26.04 96.43

Fahraj 27.56 24.90 36.07 75.91

Roodbar 64.63 45.09 11.98 120.85

Bazman 8.91 11.42 17.49 109.3

Darbehesht 15.79 18.94 2.81 208.03

Ghale Ganj 74.13 40.40 5.02 156.18

Kahnooj 14.98 11.55 6.05 151.40

Golbaf 10.37 9.99 1.66 224.61

Kishit 9.70 6.26 3.3 197.35

Zeh Kelot 70.15 42.23 38.5 83.02

Posht Rood 57.51 11.12 13.35 119.15

Jiroft Dam3 13.54 15.24 3.37 178.71

Abaragh 18.26 17.69 7.62 166.93

Bampoor 14.16 15.62 6.01 175.90

Iran shahr 9.46 16.33 4.57 192.73

Sirch 11.44 8.33 1.27 262.54

Chah Ali 11.39 12.88 9.24 144.82
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