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Table 2: Average of the related parameters to the Data base locations
/original S-files , June 25 to November 23, 2006.(Only run by Sec Latitude | Longitude | Depth | NST | RMS | GAP M,
“report” command in SEISAN software over the hyp.out original (dg) (dg) (km) (sec) (dg)
data sets)
TEFIR TEFIR777 30.036 35.356 51.762 14.47 9 0.434 | 239.8 | 1.53
553EF 30.060 35.733 52.225 14.06 17 0209 | 222.8 | 1.49
IrSC431 30.098 35.747 52.659 14.48 7 0.236 | 172.1 1.69
common recorded data ¥+ \ TEFIR201 (TEFIR777 N 553EF) | 31.224 35.810 52.499 16.40 18 0.287 | 257.6 | 1.86
by TEFIR and IrSC as local IrSC201 29.435 35.826 52.496 10.40 9 0.281 1683 | 1.96
and regional network TEFIR, Gap < 180° | TEFIR27 | 30.201 35.730 52.398 12.63 26 0263 | 1173 | 1.76
respectively N IrSC Gap < 180° 1rSC27 30.551 35.748 52.403 10.37 8 0.309 | 154.1 | 1.72

gl 5 owe 35 55 a3 a3 WA Sl 2eS L ol Sl i bl BTV glaesls s 3018 4 b e sl mel il WU g

TEFIR Catalogue (Data base)

IrSC Catalogue (Data base)

Table3: 2006, Date and Time Sec Lat (dg) Lon (dg) Depth (km) NST RMS (sec) | Sec Lat (dg) Lon (dg) Depth (km) NST RMS (sec) GAP (dg)
i M D HR Min GAP(dg) Ml Ml
01 07 03 06 42 337 355 532 234 03 000 148 Nan 33.7 35.5 532 278 03 0.0 132 1.0
02 07 03 09 30 29.5 358 528 150 20 041 142 2.2 28.4 359 52.8 8.9 06 0.3 146 1.7
03 07 16 16 33 243 357 537 165 21 022 179 1.9 24.2 35.7 53.7  18.0 10 0.4 150 1.8
04 07 20 09 10 463 357 522 448 37 0.3 76 1.7 46.9 35.7 52.2 53 07 0.1 156 1.8
05 07 25 00 06 477 358 527 268 09 0.08 131 1.1 523 35.7 52.8 1.5 04 0.4 174 0.9
06 07 27 10 51 1.86 360 528 46.1 20 0.85 168 1.7 1.60 36.2 52.7 5.0 09 0.5 177 1.7
07 08 14 14 25 49.0 357 524 0.00 12 0.20 77 1.5 49.5 35.7 52.4 13.0 09 0.5 151 1.5
08 08 15 00 33 540 358 516 133 62 0.17 80 2.2 54.4 35.8 51.5 3.7 14 0.5 60 2.6
09 08 18 11 55 587 362 528 3.10 16 0.20 174 2.0 58.5 36.2 52.7 5.0 10 0.7 149 1.9
10 08 20 19 15 333 360 522 31.7 26 024 146 1.9 35.7 36.0 52.2 43 11 0.5 123 1.5
11 08 20 19 22 215 359 521 116 47 127 146 1.9 20.9 36.0 52.2 2.0 12 0.5 92 2.1
12 08 29 08 28 21.1 357 51.8 205 26 028 88 1.7 19.7 35.8 51.7 10.7 04 0.4 178 1.7
13 09 03 17 35 257 358 525 211 33 021 79 1.9 26.3 35.8 52.5 10.1 10 0.3 82 1.7
14 09 04 11 30 200 357 521 11.8 60 0.30 70 2.6 20.9 35.7 52.1 6.6 14 0.4 80 2.7
15 09 06 12 55 239 357 520 3.66 38 0.28 50 1.3 24.4 35.7 52.0 5.1 04 0.3 160 1.6
16 09 07 10 12 253 355 525 136 46 0.17 144 1.6 26.0 35.5 525 154 06 0.4 150 1.5
17 09 08 01 09 217 358 521 13.6 34 0.16 65 1.3 23.1 35.8 522 2.0 04 0.3 180 1.2
18 09 08 22 52 402 358 521 121 19  0.17 91 1.9 40.9 35.7 52.1 123 07 0.3 88 1.9
19 09 08 22 53 384 358 521 129 67 020 64 2.7 39.0 35.8 52.1 14.3 14 0.3 86 2.8
20 09 24 06 36 046 358 529 310 16 020 112 1.6 06.0 35.8 52.9 43 05 0.2 167 1.5
21 09 28 08 36 22.8 357 517 839 24 030 113 1.8 24.1 35.7 51.8 9.3 04 0.2 144 1.7
22 09 28 14 32 233 357 520 10.1 39 038 49 2.0 239 35.7 52.0 4.7 09 0.1 77 2.1
23 10 02 12 29 205 357 527 133 18 0.20 98 2.1 22.1 35.7 52.7 10.0 07 0.3 162 1.7
24 10 11 03 01 437 355 532 186 08 0.05 143 Nan 434 35.5 53.2 15.3 06 0.2 119 1.4
25 10 16 11 38 302 355 522 806 20 0.29 154 1.7 29.0 35.7 52.1 19.6 48 0.1 142 1.5
26 11 07 10 46 11.8 355 523 310 08 0.20 174 1.4 10.8 355 522 263 07 0.3 127 1.7
27 11 12 10 49 1.00 355 523 350 10 0.00 171 1.6 01.8 35.5 52.3 6.0 07 0.1 153 1.6
glilaie 5 e 305 53 a3 sl Ciliie glaesls axwd 655 L0 by gl ol 4 bg e (gba eyl Sl dslis ¥ g
Table 4: Average of the related . _ o
parameters to the Data base s c; & 2 is| z 5 _ z g
locations/  Relocated by the o 5 = e [P 3 £ = = E E = 2o | &a = £ |
hypocenter ~ program in the | & 2] B E E 2 £ _E 5 E NS % E 2 é é" = &=
SEISAN software, 1D Velocity E ~ = = ~ gb =~ = s = = S
model (Abbasi et al., 2010) and Z 3 ks s g = & ]z
. . ; =)
don’t time and station corrections.
TEFIR VYYTEFIR 30.645 | 0.414 | 35.600 | 10.5 | 52.384 | 113 | 203 | 207 | 7 | 0.148 | 2541 | 283 | 12 | 1.65
553EF 29.548 | 0.511 | 35.736 7.8 52.218 7.1 12.2 17.6 11 0.214 | 208.3 16.9 15 | 1.54
IrSc431 | 29.726 | 0.699 | 35.687 6.9 52.738 8.0 18.0 23.2 6 0.211 178.1 36.8 8 1.68
TEFIR201 28.662 | 0.510 | 35741 | 1.9 | 52396 | 1.9 | 12.3 52 | 27 | 0265 | 1160 | 13.8 | 25 | 1.81
IrSc201 29.167 | 1.104 | 35.757 6.9 52.395 5.3 9.9 AN 9 0.319 | 133.5 | 335 9 1.73
ARR TEFIR,Gap | TEFIR27 | 29911 | 0.628 | 35.746 2.6 52.417 2.4 10.4 £,9 19 | 0.309 | 1184 14.5 28 | 1.76
events <180°
N IrSc IrSc27 28.157 | 1.009 | 35.738 7.5 52.410 6.1 11.1 15.7 8 0.306 | 161.9 | 34.8 9 1.72
Gap < 180°
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TableS: 2006, Date and Time O.T. Latitude Ery Longitude Erx Depth  Erz  NST RMS Gap Dmin Noof Ml
aNoe ; TEFIR/IrSC Error  (dg)  (km) (dg) (km)  (km) (km) (sec) (dg) (km) Phases
} M D HR Min Sec (sec)

o1 07 03 06 4 3373 032 35.569 2.8 53.153 5.1 23.9 5.1 03 0.03 165 272 05 Non
07 03 06 42 3358 029 35.558 L7 53.168 2.8 24.1 47 03 0.01 158 272 06 1.0

02 07 03 09 30 27.65 0.43 35.888 2.6 52.870 32 15.9 32 13 0.18 158 16.6 16 2.1
07 03 09 30 2756 029 35.861 1.6 52.801 26 135 14.4 06 0.02 145 65.8 06 17

03 07 16 16 33 2312 135 35.758 6.8 53.704 9.1 27.3 27.6 16 1.44 152 37.6 12 1.9
07 16 16 33 2393 122 35.734 4.9 53.672 75 7.1 53.9 09 0.35 142 149.4 08 1.8

04 07 20 09 10 4605 048 35.744 1.0 52.157 0.8 46 3.0 29 0.25 48 4.0 44 17
07 20 09 10 4584 113 35.729 5.9 52.173 3.9 74 272 07 0.35 156 21.1 12 1.8

05 07 25 00 06 47.66  0.58 35.792 34 52.642 438 245 7.7 08 0.16 140 7.0 09 11
07 25 00 06 50.92 0.57 35.696 2.5 52.776 22 4.1 3.8 04 0.13 176 6.4 08 0.9

06 07 27 10 51 00.91 1.32 36.148 19.5 52.864 11.6 25 61.9 12 0.90 188 37.8 12 1.7
07 27 10 51 00.84 0.68 36.183 35 52.734 29 3.6 156.7 09 0.38 169 44.7 10 1.7

07 08 14 14 25 49.09 073 35.654 11 52.393 12 0.0 6.6 12 0.22 77 5.4 21 1.5
08 14 14 25 48.32 1.52 35.677 9.8 52.402 5.1 16.3 29.3 09 0.53 152 32.1 13 1.5

08 08 15 00 33 5392 050 35.811 11 51.575 0.9 10.9 1.8 40 0.33 77 44 68 2.2
08 15 00 33 53.53 1.35 35.784 7.1 51.534 42 7.1 15.2 14 0.48 133 50.6 16 2.6

09 08 18 11 55 5858 031 36216 11 52.754 1.1 34 119.9 16 0.16 177 41.9 28 2.0
08 18 11 55 58.60 1.11 36.164 9.6 52.725 7.6 6.1 90.1 10 0.51 148 443 08 1.9

10 08 20 19 15 3350 046 36.054 1.7 52.172 1.7 223 5.1 2 0.25 116 21.8 33 1.9
08 20 19 15 34.46 1.42 36.010 59 52.159 6.1 13.7 29.9 10 0.47 129 26.8 14 1.5

1 08 20 19 2 1954 057 36.03 22 52.156 1.2 7.0 113 30 0.27 177 29.4 45 1.9
08 20 19 22 19.60 1.37 36.004 6.9 52.177 7.5 13.5 26.8 12 0.40 124 65.8 14 2.1

12 08 29 08 28 2096 083 35.702 1.8 51.813 2.2 33 7.7 19 0.41 91 6.6 26 1.7
08 29 08 28 19.26 0.80 35.739 53 51.744 5.5 7.0 16.5 04 0.31 167 133 07 1.7

13 09 03 17 35 2541 062 35.779 13 52.508 1.1 3.1 4.2 29 0.33 79 4.9 40 1.9
0 03 17 35 2537 0.89 35.778 32 52.532 2.7 117 13.0 10 0.29 92 25.1 16 17

14 09 04 11 30 19.88  0.61 35.753 1.2 52.102 0.9 9.2 2.7 39 031 57 9.6 61 2.6
09 04 11 30 1974 149 35.745 4.9 52.090 5.6 12.5 173 14 042 84 193 16 2.7

15 09 06 12 55 2381 0.86 35.736 15 52.020 1.8 13 6.0 23 0.40 79 2.0 31 13
09 06 12 55 2336 055 35.756 37 52.040 32 6.9 15.2 04 0.12 170 19.8 07 1.6

16 09 07 10 12 2529 048 35.536 15 52.471 13 11.6 2.6 25 0.26 123 2.5 43 1.6
0 07 10 12 2545 093 35.531 6.5 52.480 2.7 73 248.2 06 0.28 146 277 10 L5

17 09 08 01 09 2164 046 35.773 12 52.113 0.9 10.6 2.5 21 0.22 65 9.4 37 13
09 08 ol 09 2165 053 35.755 3.1 52.148 3.4 7.1 8.6 04 0.26 177 224 07 12

18 09 08 22 52 4016 057 35.772 1.8 52.113 1.7 7.7 3.7 15 0.24 91 9.4 24 1.9
09 08 22 52 39.68 1.65 35.745 5.6 52.119 6.6 14.6 21.7 07 0.47 101 20.2 10 1.9

19 09 08 22 53 3831 044 35.779 11 52.121 0.6 9.7 22 38 0.23 63 8.5 68 2.7
09 08 22 53 3796 092 35.755 2.7 52.120 33 15.6 9.4 14 032 84 212 17 2.8

20 09 24 06 36 0469  0.69 35.813 1.7 52.875 2.2 2.7 3.9 16 0.24 112 6.0 23 1.6
09 24 06 36 04.89 0.54 35.770 20.9 52.910 12.4 8.7 32.8 05 0.23 170 85.0 08 1.5

21 09 28 08 36 2283 072 35.686 2.7 51.761 2.6 5.0 5.1 15 0.32 109 4.0 24 1.8
09 28 08 36 2337 034 35.726 1.9 51.807 25 72 42 04 0.09 144 16.8 06 17

» 09 28 14 32 2306 086 35.739 2.0 52.024 15 6.8 8.5 28 0.45 50 13.0 40 2.0
09 28 14 32 2267 674 35.698 18.9 52.116 18.9 L5 154.9 09 1.74 109 153 12 2.1

3 0 02 12 29 2036 0.6l 35.661 13 52.676 14 142 24 18 0.22 98 8.4 28 2.1
0 02 12 29 2162 123 35.696 6.2 52.664 3.6 10.1 8.0 07 0.41 161 10.1 12 17

24 10 11 03 01 43.95 0.31 35.525 1.1 53.203 1.2 11.3 5.9 04 0.08 139 27.2 08 Non
10 11 03 01 43.68 0.37 35.524 2.6 53.189 3.0 16.1 83 06 0.09 138 26.2 06 1.4

25 10 16 11 38 30.14 0.73 35.501 2.7 52.175 1.8 32 9.7 15 0.34 155 9.6 21 1.7
10 16 11 38 28.92 0.40 35.658 58 52.097 42 20.5 33 47 0.07 239 10.7 06 1.5

2% 107 10 46 11.85  0.65 35.516 2.1 52.258 1.7 2.6 6.5 8 0.21 174 9.9 14 1.4
11 07 10 46 10.11 0.78 35.525 253 52.195 7.3 315 20.1 07 0.19 189 15.7 05 1.7

27 1n 12 10 49 0100 028 35516 0.6 52.266 0.8 42 23 10 0.08 171 9.3 19 1.6
11 12 10 49 00.87 0.69 35.514 9.2 52.269 6.1 3.1 999.9 07 0.21 142 225 09 1.6
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Table 6: some error and

uncertainties Origin Time and Error Depth RMS Dmin Cause of Errors and or uncertainties
No. TEFIR/ IrSC (se0) (km) (sec) (km)
o1 33.73 0.32 23.9 0.03 27.2 Low NST (3), no severe error
33.58 0.29 24.1 0.01 27.2 Low NST (3), no severe error
03 23.12 1.35 27.3 1.44 37.6 A relatively large Dmin
23.93 1.22 7.1 0.35 149.4 A large Dmin and Error in phase readings
06 00.91 1.32 25 0.90 37.8 A relatively large Dmin
00.84 0.68 3.6 0.38 44.7 A relatively large Dmin and Error in phase readings
09 58.58 0.31 3.4 0.16 41.9 A relatively large Dmin
58.60 1.11 6.1 0.51 443 A relatively large Dmin
10 33.50 0.46 223 0.25 21.8 no severe error
34.46 1.42 13.7 0.47 26.8 Error in phase readings
1 19.54 0.57 7.0 0.27 29.4 A relatively large Dmin
19.60 1.37 13.5 0.40 65.8 A large Dmin and Error in phase readings
2 23.06 0.86 6.8 0.45 13.0 no severe error
22.67 6.74 1.5 1.74 15.3 Error in phase detecting
23 20.36 0.61 14.2 0.22 8.4 no severe error
21.62 1.23 10.1 0.41 10.1 Error in phase readings
24 43.95 0.31 11.3 0.08 27.2 Low NST (4), no severe error
43.68 0.37 16.1 0.09 26.2 no Severe error
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Summary

The reliable location of earthquakes is one of the most important criteria in the assessments of the seismicity,
seismotectonics and seismic hazard analysis and focal depth accuracy has been more questionable. In this
study, archived data by local temporary seismological network at the southern edge of Central Alborz
(Abbassi et al., 2010; Abbassi et al., 2012; Tatar et al., 2012) and by Iranian Seismological Center (IrSC) at
the same times are evaluated. The most basic goal of seismic networks is the determination of accurate
earthquake locations (Havskov et al, 2012). The local network (TEFIR) has 47 short period stations that are
installed at a spacing of 7 to 15 km and worked at 22 weeks in June to November 2006 in area with 35.4° to
36.1° N and 51.5° to 53° E coordinates which operated in continuous and trigger modes at a sampling rate of
100 up to 125 Hz by International Institute of Earthquake Engineering and Seismology (IIEES). In TEFIR
network, the time was calibrated every hour by a GPS receiver connected to each station.

The IrSc network is comprised of 17 telemetries, 1-s short-period stations at a spacing of 35 up to 90 km in
region with 35° to 37° N and 50° to 54° E coordinates which are operated in continuous mode at a sampling
rate of 50 Hz by Institute of Geophysics, University of Tehran (IGUT).

The location improvement for few events in IrSC catalogue, even if being for the limited area and time
period, is one of the main goal. Attention to the seismic network, especially station intervals to modify the
standards of location criteria is another aim of this attempt.

To do this study, the events reported in S-files format by the both local and regional network catalogues are
relocated with Vp/Vs ratio and one dimension crustal velocity structure (Abbassi et al., 2010). This relocation
process has been done in SEISAN software (Havskov and Ottemdller, 2005) and Hypocenter program
(Lienart et al., 1986; Lienart, 1991; Lienart and Havskov, 1995). Then relevant location parameters for events
that are recorded commonly by the two networks at the same times and different only up to 5 seconds, have
been compared carefully.

Average error estimations for the same events at all azimuthal gap (Gap) was up to 1.1 seconds in origin
times, from 5.3 to 6.9 kilometers for latitudes and longitudes respectively and more than 15 kilometers for
focal depths that recorded by the regional network. These estimated errors for the same events in the local
network are less than 0.52 second in origin times, 1.9 kilometers for latitudes and longitudes and up to 5.2
kilometers for focal depths (TEFIR201 and IrSC201 in the table 4). Then 27 anticipated well location events
have been selected and analyzed based on Gap < 180° simultaneously from the 201data sets in both relocated
catalogues (TEFIR27 and IrSC27).

Location criteria for the events in TEFIR27 data set that have proper mean minimum distances to the recorded
stations (Dmin) were being more reliable locations. While the expected improve ment in locations for the
IrSC27 data set, despite proper Dmin was not satisfactory.

The relocated same events have shown good relative fitness in location dependent parameters such as root
mean square residual timing (RMS), Gap, Dmin, number of stations (NST) and number of phases. Also, this
proportionality for calculated latitude and longitude coordinates and origin times, is more than for the
calculated depths.

This approaches show that the uncertainties have specific dependencies on the input data files, especially
phase readings and phase pickings of the events. As were observed in some seismic records by the regional
network at the stations and the reread of the Pg and Sg phases by the local network, some tendency to RMS
reduction in the regional operation alone, and intern phases of the far stations to the event locations scheme
were being some sources of location errors. Reading the Pn phase instead of the Pg at under the critical
distances to receiver station for example less than 180 kilometers, and phase detecting error for few reported
events were most erronious cases.

Obviously, reliable crustal model and Vp/Vs ratio in addition to other appropriate location parameters with a
simultaneous decrease RMS causes better location accuracies. Then application of the proper criteria such as
Dmin, Gap, NST and corrected phase pickings may improve related location parameters, containing RMS,
spatial and time accuracies under the other restrictive network conditions. Among these criteria, Dmin has an
important role in determination of the seismological network geometries.

The results of this study, despite the fundamental difference in the processing methods and data with the work
of Bond’ar et al. (2004), have a good agreement in the discussed criteria and analytical issues related to
reliable locations. Also the consistency of this work may be useful for confidence of the location certainties at
least for some earthquake occurred in the studied area at the time span.
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