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Summary

Relative Moment Tensor Inversion, RMTI, method is a suitable method to determine the
focal mechanism of some close-lying earthquakes (a cluster of earthquakes) recorded by
common seismic stations. With enough data on the propagation path, a Green's function is
needed in classical source studies. However, the effect of the propagation path is
minimized in RMTI applications using relative data. The observed data in an RMTI
method consists of the relative amplitudes of the direct P phase and direct S phase on
vertical and rotated horizontal components of some close-lying earthquakes recorded by
common seismic stations. The effect of the propagation paths from the source-region to a
given seismic station is minimized using the relative amplitudes of the corresponding
phases (e.g. P-phase) at a given station. The focal mechanisms of the earthquakes are then
determined using a linear weighted least-squares approach for the six components of the
seismic moment tensor without knowing the complete Green's functions. The calculation
is done using only a simple velocity model at the source region. In this research, we have
implemented the RMTI method for four groups of synthetic data. Each group consists of
14 events that their corresponding locations and focal-mechanisms are taken according to
the events of March 25, 2006 occurred in the Fin region, South of Iran. These events were
recorded by Iranian National Broad-Band Seismic Network (INSN) in local distances and
their magnitudes (M) vary between 3.5 and 5.6. In this synthetic data-set, we tried to
analyze the effect of a velocity-model and also non-double couple components (CLVD)
in the moment tensor inversion using different scenarios. The synthetic data were firstly
inverted using a classical moment tensor inversion in a time domain and then were
inverted using the RMTI method in both time and frequency domains. The effects of the
velocity model and CLVD components in the data were then analyzed using the synthetic
data at different frequency bands used in the inverse algorithm. Our results indicate that
the RMTI method can be easily implemented to retrieve the focal mechanism of close-
lying earthquakes in local distances. Our results also indicate that an unrealistic increase
of non-double-couple components causes wrong results, but the crustal model does not
cause any significant effect and the effect of the propagation path in a relative inversion is
minimized. The aftershock focal mechanisms of the February 28, 2006 earthquake were
determined using an RMTI method. The focal mechanisms of the aftershocks were
consistent with main shock.

Key words: Clustered earthquakes, double-couple percentage, Faryab Earthquake,
relative moment tensor inversion, synthetic seismograms
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1 060325 0728 27.55 55.75 19.59 5.6
2 060325 0856 27.57 55.51 14.46 4.8
3 060325 0953 27.61 55.85 9.87 4.3
4 060325 0955 27.54 55.73 23.05 5.2
5 060325 1000 27.57 55.76 3.94 5.3
6 060325 1022 27.54 55.56 16.05 4.8
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15 6.300 3.640 3.000
25 6.500 3.750 3.200
35 8.040 4.470 3.320




Y o) oyl oV e (Ol ) S 50 55 almes

Q'J&AJA.LU &L‘?J

[\id

DC percentage variation
T T

o

70

60

DC%

a0~

0

20+

10

syn_1 syn_2

Synthetic name

oslad 03 ) ey Dol ds g, ‘Cﬂk}) Solize lags w33 VB (slae) S sl e 05,5 5 55 5,0 T Aos e Ol uss Ly, ¥ JS.&

(US55 o) ol e 5kS ot 350 BNDS il jts slasl 614 o5lad o) oy dhols (das o 0L 15 4

Sl daly Sl LXGED g 28 b e
s 013 8 5 sy omlol Sosls dlins o) &7 0355 oo
O3 Gl das o Ol 1) s O3S gy s
I Glp bl Lyb (doee Jol b 55 o) )
350 g OT Sl padse ol el gy opl 03
om N Sl o O 5 s (84S el e
o 5 Sl S5 6 S5 n B 033 Zsle 03
5 @ 5o Gl ol b oanir oz
A ol il 0SS LyE s 25sn o) e
San o B by S & Gl oSl Sl

AL sl 'C)g""“iiﬁl-’};

uf (x ’Z) _ mRaR (0,(p) (‘ﬂ)
u, (x.t) - ’

ma(0,9)
U‘-'-‘ BE) R C-JA a))w) s ﬂbR u.«._r'}'yt.v ny

23 03 A0 33 edd S Glaglralr gl b,
2318 il toen (o psbre OS5 i ooyl
2 oa sl S et Jsl Sobe 5w e 05 d o)
daly ol Jpgme S 5 Sl aiie 505 Jome)
(V847 (oals) Sl Jais ) gn 03 ) ey 55kiS ) il
ook ol g5 DL, 5B o) Jitwe 031> (25 | Jl-
| 5 s Soglize S P L 5 line oKl £ s
5l Ol (oo & 035 05 Joms ¥ sl OLSS
L J-LJ? @U AP ol oS b ) 29kz8

Sole s Al SR bglrale s 6,8 el

o an S5 ) sl g 8l 035 2 s ¥ J g

Event ID | Str1° | Dip1° | Rakl® | Str2° | Dip2° | Rak2’ | %DC | Ref
060325 0728 | 1 | 300.75 | 42.77 | 12539 | 76.69 | 56.38 | 61.82 68
060325_0856 | 2 | 300.58 | 38.44 | 12599 | 77.74 | 59.80 | 65.00 89
060325 0953 | 3 | 288.69 | 38.52 | 107.61 | 86.60 | 53.59 | 76.46 58
060325 0955 | 4 | 275.75 | 34.59 | 88.27 | 97.84 | 55.43 | 91.19 99
060325 1000 | 5 | 266.85 | 30.54 | 69.87 | 109.9 | 61.51 | 101.47 99
060325 1022 | 6 | 309.16 | 44.15 | 127.97 | 81.75 | 56.69 | 59.15 88
060325 1102 | 7 | 310.28 | 46.68 | 125.77 | 83.87 | 53.82 | 58.20 93
060325 1116 | 8 | 309.86 | 45.69 | 127.39 | 82.28 | 55.35 | 58.11 87
060325 1150 | 9 | 136.19 | 46.64 | 110.73 | 287.32 | 47.16 | 69.45 94
060325 1157 | 10 | 268.66 | 22.09 | 102.17 | 75.56 | 68.44 | 85.11 78
060325 1213 | 11 | 279.36 | 28.54 | 121.84 | 64.11 | 66.06 | 73.99 90
060325 1458 | 12 | 227.52 | 36.27 | 35.29 | 107.81 | 70.02 | 120.92 62
060325 1748 | 13 | 214.96 | 41.43 | 15.22 | 113.43 | 80.00 | 130.42 93
060325 2123 | 14 | 307.59 | 39.35 | 125.61 | 84.78 | 58.97 | 64.47 88
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Event ID | Str1° | Dip1° | Rakl® | Str2° | Dip2° | Rak2’ | DC% | Ref
060228 0731 | 1 | 302.58 | 19.51 | 117.65 | 93.52 | 72.80 | 80.67 | 71.91 .
060228 0840 | 2 | 287.53 | 35.86 | 122.97 | 68.85 | 60.56 | 68.52 | 97.24
060228 2001 | 3 | 285.01 | 15.27 | 120.00 | 74.12 | 76.82 | 82.23 | 72.86
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060311 2133 | 6 | 290.15 | 24.95 | 106.88 | 91.65 | 66.19 | 82.31 | 34.25
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