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MOMENT TENSOR SOLUTION
HYPOCENTER LOCATION (IRSC)

Origin Time 20121205 17:08:11
Lat 33.50 Lon 59.54 Depth 9.0
CENTROID
Centroid Lat 33.50 Lon 59.58
Centroid Depth : 4.0
Centroid Time : +2 (sec) relative to origin time

Moment (N.m) : 3.274e+017
CLVD% :32.1 P Axes
Strike Dip Rake |2/ direction
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1. Smoothing
2. Filtering


http://dx.doi.org/10.52547/jeg.14.4.635
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.4.1.5
https://c4i2016.khu.ac.ir/jeg/article-1-2691-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1399.14.4.1.5]

[ DOI: 10.52547/jeg.14.4.635 |

VTR Dl § 55lat qond sl dlor ¢ pmedign gl s 5 & 120 A3 Y

Cja.ﬂm.jj,ua o3 o 3l 5 AU RS das e plis aela § Sy ey g 5 Waes S e
Sor b m prAS o5 ol 5l B s el 3 Lol o3 S sl 5l ey Bl
Sl Gl e 3dze Loy S Sop (0 Jsdr WA Cisy) 2T csle § s YA
03 P e O L 5 OLS aS aly ol5Bl 50 V0 6,55 55 VY 6y 5 el
Sials Wl S il G ol 5l S spse cl ol Sy 03 ) e sl 51 S el
Jdsa 5 eslls & xxfua&&,:gdfl OB bl s ey J e ;l.u)rla;.a}ﬁ)x
OSe 01 b s bl 5 ol 03 o3 08 it lagmasos ) Bl oSl Lail
s oS (655 o Ol BL L 5 i Wl G s s S o Jls Lsa el
Olsisn 2o5n opl ) 2 ign g sdon o ot b 5 S5 Slaes J g sl Lol o5 Jips

3,5 eslial O slasty 5l 13 o3 cp 555 sl Ol olulid s

Wl (Som bee 5 OW5 05 o) glaes ) s sl Sl (5 pm 0 s

o b ey slre, g3 slaws bles ) g sl ey} g sl blaes ) gy sl
ol ) e slas ) M>2 M>2/5 M>3
\ \¢ s Y
Y ¢ \ \
¥ \
3 \
0
hY \ \
v
A
4 \
Vo
"
\Y Y \
Y
Ve \
\o Y Y
"
Y
A \ \ \



http://dx.doi.org/10.52547/jeg.14.4.635
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.4.1.5
https://c4i2016.khu.ac.ir/jeg/article-1-2691-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1399.14.4.1.5]

[ DOI: 10.52547/jeg.14.4.635 |

T\ o Obal 2 Ol 53 Ola3 WYY alo 3T a3 Sy gloas Jrm 5 o3 ) S olios sla el (L5 5 B
16
14 \
12

=
o O
L

Lél:j}‘a.:.nj Sy
(=2}
foe—"

) A AY A

ekl 03 oo olas ;31 asel ¥ glo g0 olass

20

Sl S Jhos ol G 5 Y (S5 b b)) sIaa Ol ks lapad A S
Koo bl odd jasein awd sdil 3Bl 15000 O soas 354 K0 5 sl 2158l
ol ol asiie 0 Jyds js SOl (Sly S dde bl Ol is oL
sl 51 AU A slibe 3L sl 5l QLS aS V0 sy 5 Laes J e sl 1580
Sl A BT sy ol sl 2l 5l b cou dig s Jol o o
S e om a5l by (Gl 38 55 05 ) a3l gl &35 ez
G5 53 Sl 3,8 & el o3y EalS BB sl Yl 5SSl 4 sl VY |

.J)\J L.fjj.: °)JJL)”J“ L;‘ML);?-{ QL&)

& S 4o
3ot Gles Obss o3 s S s 4 plise dd oS (Koo w ey L)
Sl 0 S ol Sl ek ) S8 Sl b s oS g s sl
el Ao LB 03 Jepas cnl s oS Olsiea Sl
Ol o3 Jomes 53 o3 Jhe Slp 5 Sl (S« Son S i o Y
s en o, LEN Ll aalsl s oS ol o3 pasitie gla S 5 et
oo ) Gy G 58 (A


http://dx.doi.org/10.52547/jeg.14.4.635
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.4.1.5
https://c4i2016.khu.ac.ir/jeg/article-1-2691-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1399.14.4.1.5]

[ DOI: 10.52547/jeg.14.4.635 |

VTR Dl § 55lat qond sl dlor ¢ pmedign gl s 5 & 120 a1y

b ol o5 s 0508 4 gl S ol [EalS 51 (S Lnos Ity SIS (¢ S

2 Sl SN o3 S sl 4 e slacke L3 s ) Sl S (o

(Ol

S ol 15l Lol 63 Joes sty 4 sdile sle 53 B Laes Jipmes sl Jlsl
b et ol 55 55 5 Sl o Jseme Ol 4 o ailate 3 5 (Al 0T s
Sl G5 e S5 0 ol s o8 sl esls Olis L2alS Wsy o3 e Sl
Ll 035 ool o5 J s sl

gl s o3 I h Sl s kol o3 domes sl 4 gme slaasin sl il 3 e
el 2lls 355 Jeol o3 S S g e kS Ve
o) I b Son Dl 68 (G

Sop S el €5l 5l Sl Rasg cal s sk plosil sla ot Sl ol il
Sl S5 S5 oh e Jsa ol o3 J e sl Ol 4 0 S5 L baes
s e 0L 1 alS s, of slas

A e b3 S glaes ) e Oy 5 (S O Sk o s Y
ls 1y s el 5l st ol

o3 S P (i (A

Ol Olgr 5 Ol cilosns Gblie 5 K03 slses Jomas s 5 ol ish mlo
oslo] ST ool 55 Jlesl | pee sldzel 3 Lo S (oS g Ygane oS das o
i by o3 J e 31 e adsl GBs s slael pl aS cl (O1) 03 ) e 3 el
Sses S 1ty SLOKG & by SWS 5l s LB OT S 58 S5l ol
sl 5 Lo S i 4 Ol5 e anl pl G35 LS e ol S
Sl 5 S5 laes Jom S o e G bios Jopmes slust Sl dm e bl
25 Doske (sl ksl UKLl gl el S
o3 J i oo 2l 03 (Sop S i (0

o glaos J o Jlal po Ae (ash ol e Sl ) = S0l )


http://dx.doi.org/10.52547/jeg.14.4.635
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.4.1.5
https://c4i2016.khu.ac.ir/jeg/article-1-2691-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1399.14.4.1.5]

[ DOI: 10.52547/jeg.14.4.635 |

Yy el s Dbl 53 Olas VTN alay3T o5 Jimes Sbaes Jom 5 o i ales sl el bkis) 5 Jdows

Sldbl Wlg o bosm Gos 5 (Sop Dlad Jlaged 80 Jdos 5 Ll ol
ol o3 S s Al ey ddsadlae so el e I A0 Sy wn 5o ol
L) SIS 6 5 s 03 ey A JSE 55 s bl Ao e s a5 Lo J e
el ez 5155 (Ol 5 o) soa WSies 50b5 S,
1S o3 Jm Obs aw i (&
S by Ol o3 J e cnl Glaes o sy S b osles ) 08K 4l 51 eslinal
o3 0w orl 3 m Sy st Sop e e st sl g5 e Ol
53 ekl DUl e S Olgea sp5e ol Sl pl by o el 4 (F Jodr )
o3 Jomas 55 Son e Jm Sl moin 03 mlidey Jomes glaiask
o) edkd ey el s oL Oldal sl e easiie (638 eslinal il
S sy el (T 35 glos ) 058 5 S s bt slaes Jm
Bl Ol s bl o Ol 0 a8 ol STl 51 S cdd &SIV /AVEA Ol oS O gy
5 lailaie (3L sl oml 4 g A 3 lacpades ) b w a5 L aby
3,03 055 cpl 53 333 e 3L aS Bl s ey o
DR SO o5 Jomes onl slaes ) e 03 R m S S ol sl et
S Hlssas cpl sl S5 s Slels Bl 3l ey S ey sl deedsls 5 Lasiis
ol 4 OF 3ty 31 e ole SO e 3 Ol o3 S me slaes S e ol
Sl bl 53 5,503 oS gt 03 ima e oS Sl A1 3 das e 0L
S8 W sl ol ol LY 5l S A edS les ) Wl s (g8
S 03 o 3 5 Sl ol 55 odd by o s aikis Jli s LS
Sy
J:,JJ 2 Sl G o Sl eslaad b oS el pl 51 S fas ol Gu .0
sz Ol i o S 5G8 e 4 U8 e les ) OsS Jdlos il

Bl s S 03 ) g


http://dx.doi.org/10.52547/jeg.14.4.635
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.4.1.5
https://c4i2016.khu.ac.ir/jeg/article-1-2691-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1399.14.4.1.5]

[ DOI: 10.52547/jeg.14.4.635 |

VTR Dl § 55lat qond sl dlor ¢ pmedign gl s 5 & 120 e

bé‘é).\s
;‘)b. ).D“sdwudjjj‘) g)’:".’.ljf &ﬂ}jj &J:S.D L;sM v.ijﬁ J:SJ r.!l?— )lsjw )\
oS s 5 M (kS dieo g Ll SGS Sl e nl gl slaesls (55505 S

L

1. Mendoza C., Hartzel S. H., C"U'Aftershock patterns and mainshock
faulting”, Bull. Seism.Soc.Am, Volume 78 (1988) 1438-1449.

2. Hainzl S., "Apparent triggering function of aftershocks resulting from
rate-dependent incompleteness of earthquake catalogs”, Journal of
Geophysical Research: Solid Earth., 121, 6499-6509, (2016).

doi: 10.1002/2016JB0133109.

3. Kanamori H., Brodsky E., "The physics of earthquakes. Report on
progress in Physics", Institute of Physics Publishing, No. 67 (2004)
1429-1496.

4. Dodge D. A., Beroza G. C., Ellsworth W. L., "Foreshock sequence of the
1992 Landers, California, earthquake and its implications for earthquake
nucleation”, J. Geophys. Res. 100 (1995) 9865-9880.

5. Zanzerkia E. E., Beroza G. C., Vidale J. E., "Waveform analysis of the
1999 Hector Mine foreshock sequence”, Geophys. Res. Lett. 30, 1429
(2003)

6. Kato A., Obara K., lgarashi T., Tsuruoka H., Nakagawa S., Hirata N.,
"Propagation of slow slip leading up to the 2011 Mw 9.0 Tohoku-OKi
earthquake", Science 335 (2012) 705-708.

7. Jones L. M., "Foreshocks (1966-1980) in the San Andrias system,
California", Bulletin of the Seismological Society of America, Vol.74,
No.4 (1984) 1361-1380.

8. Minadakis G., Papadopoulos G. A., "Foreshock patterns preceding large
earthquakes in the subduction zone of Chile”, Geophysical Research
Abstracts Vol. 18 (2016).


http://dx.doi.org/10.52547/jeg.14.4.635
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.4.1.5
https://c4i2016.khu.ac.ir/jeg/article-1-2691-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1399.14.4.1.5]

[ DOI: 10.52547/jeg.14.4.635 |

o Ol o Dl 3 3 YWAY slo 3T 03 S (sloes J oy 3 o3 ) Sty plioe sl el i 5 hlows

9. Papadopoulos, Gerassimos, Fiore, Boris Di, Minadakis, George, "Short-
Term foreshocks and the prediction of mainshock in the aftermath of L’
Aquila earthquake: A Global Review", Geophysical Research
Abstracts., Vol. 13 (2011) EGU2011-4540.

10. Omori F., "Aftershocks of earthquake”, J College Sci. Imp. Tokyo
university. No. 7 (1894) 111-200.

11. Richter C. F, "Foreshocks and aftershocks, in earthquakes in Kern
county, California during 1952. California division of Mines", Bulletin
171, San Francisco (1955) 177-198.

12. Tajima F., Kanamori H., "Global survey of aftershock area expansion
patterns", Physics of the Earth and Planetary Interiors, No, 40 (1985)
77-134.

13. Das S., Henry C., "Spatial relation between main earthquake slip and its
aftershock distribution", Reviews of Geophysics, Volume 41.3/1013,
(2003).

14. Zhao B., Shi Y., Gao Y., "Relation of aftershocks of the Wenchuan Ms
8.0 earthquake its implication to seismotectonics", Earth Science, Vol.
24 (2011) 107-113.

15. Nishimora T., Munekane H., Yarai H., "The 2011 off the pacific coast
of Tohoku earthquake and its aftershocks observed by GEONET", Earth
Planet Space.Volume 63 (2011) 631-636.

16- Van der Elst, N. J., and B. E. Shaw. "Larger aftershocks happen farther
away: Nonseparability of magnitude and spatial distributions of
aftershocks", Geophys. Res. Lett, 42 (2015) 5771-5778,
d0i:10.1002/2015GL 064734

17. Thapa D. R, Tao X., Fan F., Tao Z., "Aftershock analysis of the 2015
Gorkha - Dolakha (Central Nepal) earthquake doublet", Heliyon, 4. e
00678 (2018).

18. Omi T., Ogata Y., Hirata Y., Aihara K., "Intermediate-term forecasting
of aftershocks from an early aftershock sequence: Bayesian and


http://dx.doi.org/10.52547/jeg.14.4.635
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.4.1.5
https://c4i2016.khu.ac.ir/jeg/article-1-2691-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1399.14.4.1.5]

[ DOI: 10.52547/jeg.14.4.635 |

VTR Dl § 55lat qond sl dlor ¢ pmedign gl s 5 & 120 AR

ensemble forecasting approaches”, Journal of Geophysical Research,
120 (4) (2016) 2578.

19. Nasir A., Hintersberger E., Decker K., "The 1906 Dobra Voda
Earthquake (M=5.7) at the Vienna Basin Transfer Fault, its aftershocks
and the consequences on potential seismic hazard", Geophysical
Research Abstracts, VVol. 21, (2019) EGU2019-18972.

L ys s o slaesd omed slos ) slamall lia 5 s cp Ilis bl g oSLL Y-

OYAL) o35l ol&ails Ol ol ey el islen roegs "Ll (slaes ) o ST

2Ol Glaes ) w5 oS—3lT5s 8 VWA 513 2 A o) Jopes s ol A e LG T

U s pske dalihad " owe (658005 (slaolKanal 53 0dd of slaesls Jlow bl

OYAD L & e eas5ils

Glaes Jomes sleasJm b b e hstdans Gble glalis cp GLBT Gl e (el XY

— ke walilad Las U as (bl alms cOb ) o35 o3 ke 155,50 anlllae S5

YY) polexr Jodows la /p 53 Jlo Ol o851y in s
SIYAY) Ol 53N 51 585 glaes ) e ey ) e bl o 5 axlas" g oSl YT
OFVAS 2 e il g 022855 (VYA

24. IRSC (Iranian Seismological Center Institute of Geophysics),
University of Tehran.(2012), http://irsc.ut.ac.ir.

ezl (s Ol Ol Jled —olay AFAY ooy 10 63 S a8 T ekl YO

AT Ol kg ol 435
OTAL) "0 (sl JoS 2" 0l al (s pske slassls e oKL Y1

27. Berberian M., "Active faulting and tectonics of Iran. In Zagros-Hindu
Kush-Himalaya geodynamic Evolution", Geodynamics Series, AGU, 3
(1981) 33-69.

Y88 (3l pd 5 S ol Sl S50 Mol Sl s TAC b ol YA

29. Walker, R., J. Jackson, and C. Baker., "Active faulting and seismicity
of the Dasht-e-Bayaz region, eastern Iran", Geophys. J. Int., 157, (2004)
265 — 282.

3 S coly Dl S 0 (65558 (K0l S Molay 03 ) e ek Y

(S5l


http://dx.doi.org/10.52547/jeg.14.4.635
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.4.1.5
https://c4i2016.khu.ac.ir/jeg/article-1-2691-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1399.14.4.1.5]

[ DOI: 10.52547/jeg.14.4.635 |

A\ Ol o Dl 3 3 YWAY slo 3T 03 S (sloes J oy 3 o3 ) Sty plioe sl el i 5 hlows

31. McGuire, J. J., Boettcher, M. S. & Jordan, T. H., Foreshock sequences
and short-term earthquake predictability on East Pacific rise transform
faults. Nature 434, (2005) 457-461. D0i:10.1038/nature03377

sle i)l TV 05 e sl Sledie IS bidal s s ot o5 ) 05 8 TY

AT, 558 i Olole (OB 50 a0 a8 1Sl Jled (Y 85) VYA

33. Saket A., Fatemi Aghda S. M., "Investigation of destructive and non-
destructive aftershocks in major earthquakes", Vol 1: 10th Congress of
the International Association for Engineering Geology and the
Environment, Natingham, Sep.6-10 (2006) 763-768.

34. Reasenberg P. A., Simpson R. W., "Response of regional seismicity to
the static stress change produced by the Loma Prieta
earthquake".Science, 255 (1992) 1687-1690.

35. King G. C. P., Stein R., Lin J., "Static stress change and the triggering
of earthquake", Bull. Seism.Soc.Am., No 2. (1994).

36. Devries P. M. R., Viégas F., Wattenberg M., Meade B. L., "Deep
learning of aftershock patterns following large earthquakes", Nature,
Vol 560, doi.org/10.1038/s41586-018-0438-y (2018).

37. Harris R., "Introduction to special section: stress triggers, stress
shadows, and implication for seismic hazard", J. Geophys. Res. 103
(1998) 24347-24358.

38. Das S., Scholds C., "Off-Fault aftershock clusters caused by shear stress
increased?", Bulletin of the Seismological Society of America, Vol. 71,
No. 5 (1981) 1669-1675.

39. Mandal P, Rastogi B.K., "Self-organized fractal seismicity and b value
of aftershocks of the 2001 Bhuj earthquake in Kutch (India)", Pure appl.
geophys. 162 (2005) 53-72.

40. Shcherbakov R, Torcotte D.L, Rundle. J.B., "Aftershock statistics",
Pure appl. Geophys. 162 (2005) 1051-1076.

41. Utsu T., "Aftershocks and earthquake statistics”, Journal of Faculty
Science, Hokkaido University, No 3 (1970) 197-266.


https://doi.org/10.1038/nature03377
http://dx.doi.org/10.52547/jeg.14.4.635
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.4.1.5
https://c4i2016.khu.ac.ir/jeg/article-1-2691-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1399.14.4.1.5]

[ DOI: 10.52547/jeg.14.4.635 |

VTR Dl § 55lat qond sl dlor ¢ pmedign gl s 5 & 120 1A

42. lwata T., "Low detection capability of global earthquakes after the
occurrence of large earthquakes", Investigation of the Harvard CMT
catalogue. Geophysics Journal International, 174 (2008) 849-856.

43.0mi T., Ogata Y., Hirata Y., Aihara K., "Forecasting Large aftershocks
within one day after the mainshock", Nature, Scientific Report 3,
Acrticle number: 2218 (2013).

44 Reasenberg P. A, Jones L. M., "Earthquake aftershocks", Update.
Science 265 (1994) 1251-1252.

45. Little T. D., "The Oxford Handbook of Quantitative Methods", Volume
1: Foundations, OxfordUniversity Press: England, UK. (2013).

46. Brandt S., "Statistical and computational methods for scientists and
engineering", Springer, Fourth Edition (2014).

47. Cryer J.D and Chan K. S., "Time series analysis with applications in
R", Springer, Second Edition (2008).


http://dx.doi.org/10.52547/jeg.14.4.635
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.4.1.5
https://c4i2016.khu.ac.ir/jeg/article-1-2691-en.html
http://www.tcpdf.org

