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Average location error or shift in distance
of relocated epicentres in Km
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Date Time(Local) Lat Lon Depth | Mag. Region
1933/10/05 16:59:00 3452 57.07 mb6.2 | North-East of Tabas
1939/06/03 03:31:49 34.61 56.47 33 Ms:4.8 | North-West of Tabas
1939/06/10 12:06:48 339 56.97 33 Ms:52 | North of Tabas
1964/02/21 04:33:56 3451 58.08 mb:5 North-West of Ferdows
1968/09/01 10:57:31 34.04 582 8 Ms64 | Ferdows,

1968/09/01 11:63:18 342 582 51 mb5.2 | North of Ferdows,
1968/09/04 02:54:48 34.03 58.31 9 Mw5.5 | Eastof Ferdows,
1973/05/05 09:42:35 333 5733 15 mb45 | South-East of Tabas
1973/0511 17:22:29 33.38 57.42 15 mb:5.1 | South-East of Tabas
1978/09/16 19:05:54 3P4 57.38 9 Mw:7.4 | South-East of Tabas
1979/01/17 06:59:49 33.67 57.03 15 mb:5.1 | Eastof Tabas
1979/02/13 14:06:15 333 57.39 15 Mws5.5 | South-East of Tabas
1979/09/05 12:56:50 3397 57.04 3 mb:49 | North-East of Tabas
1980/01/12 19:01:40 3354 5122 9 Mw6 | Eastof Tabas
1987/07/20 201747 3373 56.96 13 mb:5 | North of Tabas
1990/03/25 03:31:11 33.68 57.04 20 Mw52 | Eastof Tabas
199010115 22:36:52 RN 56.86 15 Mw:5.1 | North of Tabas
2005/08/19 09:16:04 3313 582 15 ML52 | South of Ferdows
2008/01119 01:11:24 3337 5749 15 ML4.8 | South-Eastof Tabas
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Date Time Epicenter Magnitude Focal depth Catalog Cited by
Y. M. D. h. m. s Lat(N) Long (E) mp M my (Km) Last Name Year
1978 09 16 15 35 356 340 5112 84 74 74 4 SEL* Mirzaei 2003
1978 09 16 15 35 566 | 33.386 57434 * 74 * 33 NEIS* Niazi & Kanamari 1981
1978 03 16 15 35 57 3340 5740 8.3 74 74 1 HRV* Mirzaei 2002
1978 09 16 15 35 56 33.244 57384 * * 13 8.2 UsGS* WWW.USES. GO0V
1978 09 16 15 35 5542 | 33.205 57473 * * 7135 10 1SC-GEM* www.isc.ac.uk
1978 09 16 15 35 54 33.243  57.382 54 74 74 9 IIEES® www.iiees.ac.ir

* SEL: Earthquake parameters are selecte based on various documents.

* NEIS: National Earthquake Information Center.

*HRV: Harvard Centroid Moment Tensor solution.

* USGS: United State geological survey.

* |SC-GEM: International seismological center- Global Earthquake Models.

*|IEES: International institute of earthquake engineering and Seismology.
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- Academic areas.

[ Administrative areas.

- Commercial areas.
B2Y cultural areas.
Disciplinary and military areas.
@RZ] Flood channel.
[ Gardens and Agriculture areas.
I Hygienic regions.
7/ Industrial areas.
- Main streets.
- Park and green spaces.
Il Recreation and tourism areas.
- Religious areas.

Residential areas.
|| school districts
Sporting araes.
B Theraputic areas.
Transportation and warehousing.

lands with applicability beyond city.

b it g 28
10395 lgs
o e 003 ) MRSl S

i g9

1:27,000

5,0 s hwgi
{ " t“’] S e

b et Gosgarme (L)) (68 gadd -(\-F s

F¥



b el g0 S 55 S pl (sle Guinaiib g oS Lu ST Sl i )ler Jud

adlio jl 09> g0 gdoolo -V-F

Slpl ggdge o (b e loj) SESS) egan )3 ave sadllhae S Al 4 axg L
SESSg) Ganai ) sResh b & bae il 4l Gl lasgerme ) (aSLL
95 S5 slaosls 5l a5 w5 o W ealloo VTAA leiyee 5 s b sl sloj )
ol 4338 Slallas oSS les a5 anlllas ol Lol clls, cus b cnl 5o Ssmge slos )

23,5 oolazu!

LS GbaileF & by yo rosls —)-Y-F

30 09290 saileS g b (500 (o090 olx B o laleS gy Clllas # b pl o
e g o lailinl dga5 iolesl sll Joli a5 cé 5 Gyge (V-F ISE) g laile sl
Q@S ;o 4 by g i Y G g ooy aslol jo oS el Y 2 0 by rae oy

mlso&..(.o;

BH1 gailes -V-V-Y-F
@Sz Jsb 5o (65,0la bz Ll cuz o) plal lsly jo adly (55 ,5LaS sl L jo wileS
byo o 5y £50 aileS jam Jome .Cowl oo yam YYYE'E7 LLdla> oye o 05 OF YV
YO slass aled pl (9,0 Sgamme ;o (V-F JS0) ol plxl (650 YO Bos U g la> ¢ 0)lo glas )|
s oS ags dlitee Gleel I S wiges Fr g Cdpdy Oygo S.PT by s 3485 905
20 g otz § S Sas b plas 1y oS e L S Ll s o lasbis] 3485 ioles]
e 5 (935 ool (S8 G3e3 @l (bl ool ails (Gl (25 SPT sae 2133

el a8l J.aiuo.i \-Y) Jgp T A Lg‘o)')J wsaY o )‘ LS u.:‘ Q]ﬁ d..d)f S0

0



ol s g0y 53 < pl (sloj ) (sahnalib g oSSl ST Juloni o 5lez Juad

S6°K 40 E
333NN

So°8T'SS"E
33°37'1UN

56°54'2"E
338N

(=<}

SGORT'88"E
33°34'28"N

iladnt
9 B i gl wlaS
sl a il gLa wilaf
3 ) il 3ty § S o3l
|0} s actling gLb a2y
T 5 ;
St lia
sl s (510 g SeeiSi 9§ (St Al 3 1059 198
Ol g 03l
s detllte Gl i g L Al g Ot k> Sl WileS Gty i gl i
zKueMm ) - Y L

0 0.5 1

OYAA led e 5 cudh) b 0 G078 3 0l Jix sladileS Cuadge -(V-F S0

55




b el (0 yiunS 55 L il (gloj ) Gusalinb 5 oS L T ko i 5oy Juad

0.07
2.0}
4.0
G.OE
E s Tl
8.0
10.0]
12.04
I e Alls I g a o
14.0] - <
= T = e Al g S e
16.0] = > %
si
18.0
s wTalaea L
Y I N I, P
24 0
280
280 .
e >y Talpea
200
32.0
4. 04
Sl 2N el 5 oy .

OYAN 3l s 5 s (63,58 sl b saileF 4y bogs o (5 lim SY ~(F-F JSo

OVYAA 0l e g cool) (65,9LaS oloz ailed o oawl Caws 4 sl (sloj ) Slaseiwe ~(V-F

Laver | Thickness (m) s (ms) Vp (m/s)
1 0-2 233 529
2 2-3 285.6 640
3 3-5 330 738
4 5-8 3783 849
5 8-11 411.5 925
(5] 11 -16 453 1007
7 16 - 18 486.3 1067
8 18 - 27 511.3 1114
9 27 - 29 536.63 1157
10 29 - 35 553.5 1184
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Laver | Thickness (m) | Vs (mvs) Vp (ms)
1 0-2 209 462
2 2-4 293 650
3 4-5 3545 787
4 S5-7 401 880
S 7-8 431.3 947
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Layer | Thickness (m) Vs (ms) p (mUs)
1 0-4 217 483
2 4-5 296.7 650
3 5-7 314 .4 7035
4 7-8 318.55 728
5 8-12 431.3 776
6 12 - 14 337 833
7 14 - 20 361.5 887
8 20 - 22 388 930
a 22 - 30 410.5 949
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1 0-3 416 4 868
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S 11 -12 64275 1313.5
6 12 - 20 674 42 1371
T 20 - 30 730 1461
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Layer | Thickness (m) | Vs (nvs) Vp (mus)
1 0-4 186 440
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. Station

A3
Ad
A5
A6
AZ12
AZ13
AZ21
AZ22
AZ31
B2
B3
B4
B5
BIM
C2
C3
C4
CD12
CD23
D1
D3
DI10

DI11
DI12
DI13
DI21
DI122
Di23
DI30
DI31
DI32
DI33

X

56.93300
56.91736
56.92071
56.92479
56.93282
56.93313
56.93317
56.93262
56.93327
56.92115
56.92538
56.92808
56.93142
56.91813
56.93063
56.93507
56.9383
56.93418
56.93499
56.93732
56.94521
56.92075

56.9208
56.92052
56.9209
56.9208
56.92035
56.92108
56.92076
56.92088
56.92005
56.92138

Y

33.62556
33.58515
33.5758
33.5669
33.62562
33.62574
33.6259
33.62566
33.62619
33.6044
33.59571
33.5871
33.57894
33.59865
33.60777
33.59958
33.59114
33.61342
33.60527
33.61886
33.60261
33.57956

33.57615
33.57588
33.57586
33.57615
33.57581
33.57574
33.57596
33.57658
33.57571
33.57558

F(Hz)

0.55
1.4
1
0.7
6.4
1.7
11
10.3
0.7
0.7
0.65
0.6
1.2
11
0.74
0.6
11
0.7
8.7
0.7
12
0.68

0.7
0.7
0.9
0.7
1
0.7
0.7
0.6
1.2
0.7

H/V

1.23
1.3
1.5

4

1.72

14.8
1.7

1.8
3.3
1.7
2.48
1.8
1.4
3.2
1.9

2.5
2.35
5.5
1.2
2.8

4.2

1.24
1.2
2.7

1.3
3.5
1.4
1.2

T

1.818182
0.714286
1
1.428571
0.15625
0.588235
0.909091
0.097087
1.428571
1.428571
1.538462
1.666667
0.833333
0.090909
1.351351
1.666667
0.909091
1.428571
0.114943
1.428571
0.083333
1.470588

1.428571
1.428571
1.111111
1.428571
1
1.428571
1.428571
1.666667
0.833333
1.428571

Danger

2.750727
1.207143
2.25
22.85714
0.46225
128.8471
2.627273
0.097087
4.628571
15.55714
4.446154
10.25067
2.7
0.178182
13.83784
6.016667
0.909091
8.928571
0.63477
43.21429
0.12
11.52¢941

25.2
2.565143
1.6
10.41429
1
12.85714
2.414286
20.41667
1.633333
2.057143
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DI91 56.94341 33.57423 0.6 13 1.666667 2.816667
DI92 56.95143 33.57536 10 1 0.1 0.1
DI1193 56.958 33.584 10 1 0.1 0.1
DIPA  56.91899 33.56642 0.8 1.4 1.25 2.45
E3 56.95527 33.60554 10 1 0.1 0.1
E4 56.962 33.606 10 1 0.1 0.1
EM10 56.90829 33.60635 0.7 2.5 1.428571 8.928571
EM11 56.90852 33.6064 0.6 4.2 1.666667 29.4
EM13 56.90816 33.60617 13 1.2 0.076923 0.110769
EM20 56.90829 33.60635 0.6 3.2 1.666667 17.06667
EM21 56.9087 33.60643 0.7 3 1.428571 12.85714
EM23 56.90803 33.60603 14 13 0.071429 0.120714
EM30 56.90829 33.60635 0.6 3 1.666667 15
EM33 56.90901 33.60649 0.9 13 1.111111 187.7778
RAH 56.88974 33.61696 9 2.54 0.111111 0.716844
ZI10  56.92136 33.61123 0.6 1.9 1.666667 6.016667
ZI12  56.92117 33.61115 0.7 3 1.428571 12.85714
120 56.92136 33.61123 0.6 3 1.666667 15
Z122  56.92093 33.61111 0.7 3.5 1.428571 17.5
ZI30  56.92136 33.61123 0.6 2.2 1.666667 8.066667
Z131 56.9215 33.61179 0.7 13 1.428571 2.414286
ZI32  56.92093 33.61111 0.7 2.7 1.428571 10.41429
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VAVS a P a SEISMOSTACK seismic equipment boards and instruments series

elettronica  www.sara.pg.it

SL07 24 BIT SEISMIC DATALOGGER

The SLO7 is the top production of the SARA seismic
instruments. It can recording events and continous
signals in SD/IMMC card up to 2Gbytes using a
FAT16 system for direct PC compatibiliy. It uses the
CM6 compression scheme to virtually double the
flash memory capacity. The instrument meet both a
very low power consumption and high storage
capability having all in a 1.5W power consumption
instrument for remote istallations.

Overview

The SL07 is a very low power datalogger for seismic signal. It can equipped with
sensors and embeds a CPU with a RISC processor with a proprietary software and no
operating system. To manage the unit it is sufficient a simple VT100 Terminal Emulator
that can be manage the unit by standard, GSM and Iridium modem. Upon request the unit
can be ecquipped with a special power supply plug for external modem or radio for a
further reduction of the whole station power consumption; the unit is equipped with an
external auxiliary control that can turn on/off pericdically a communication device
saving power and assuring, for example, a daily accessibilty.

All the instruments are equipped with a GPS receiver for the precise syncronization
with the UTC time.

- VERY LOW POWER CONSUMPTION: 1.5 Watt - WIDE RANGE PCOWER INPUT: 10 to lévdc
— UP to 2Gb OF FLASH DISK - VT100 terminal compatibile mode

— EMBEDDED SENSCRS - Native CM6 compression data engine
— Iridium Modem Compatible - Auxiliary Power Supply (upon regquest)
Technical features

Analoque channels: 3

Band-pass: standard DC to 10Hz ({customizable)

A/D converter: 24 bit sigma-delta

Damping: 0.7 (geophones internally damped)

Dynamic range: 124dB at 100 SPS

Clock: 10ppm stability

Precision: Sppm at 20°C

Sincronization: with GP5 receiver included

GPS Antenna: Amplified antenna with 10mt of coaxial cable and BNC connector
Sample frequency: 10, 20, 25, 50, 100, 200 SPS

Power supply: 10-16vdc — 1.5W

Housing: rugged aluminum case, splash proof

Oper. temperature: -20/+55 °C

I/0: 1 R5232 comm port, 1 RS232 GPS output port

Weight: 2.53 Kg (with sensors)

CPU: Atmel AVR RISC processor

Mass Memory: SD/MMC memory card

Internal Sensors: 4.5Hz natural period velocimeters or accelerometers

External sensors: wide range of sensors input, to be specified at order
Applications

- Earthquake network survey
- Personal Seismograph
- Professional remote seismic istallation

SLO7 ,i%;,) Data sheet -(\A-f s
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(Sesame, 2004) H/V sla e sjlo slazel b slalxa ~(A-F Jgo

Criteria for a reliable H/V curve

|) fo>10/ 1\
and

ii) nc (fo) > 200
and

iii) oa(f)<2 for 0.5f,<f<2f, if f0>0.5Hz
or oa(f)<3 for 0.5f,<f<2f, if f0<0.5Hz

Criteria for a clear H/V
(at least 5 out of 6 criteria fulfilled)

i) 3T e [fo/4, fo] | Aun(l) < Ao/2
i) 3T e [fo, 4T0] | Aun(F’) < Ao/2
i) Ao>2

V) foeak[Aun(f) £ ca(f)] = fo £5%
V) o < s&(fo)

vi) oa(fo) <06 (fo)

e |, = window length

« n,, = number of windows selected for the

® n.= k. Nw. fo = number of significant cycles
« f = current frequency

® feensor = S€Nsor cut-off frequency

« fy = H/V peak frequency

* o, = standard deviation of H/V peak frequency (f; + o)

« £ (fp) = threshold value for the stability condition o < &(fp)

e Ap = H/V peak amplitude at frequency fo

e Ay (f) = H/V curve amplitude at frequency f

« f = frequency between fo/4 and f, for which Aua(f) < Ag/2

« f* = frequency between f, and 4f, for which A, \(f*) < Ay2

* o, (f) = "standard deviation™ of Ay, (f), oa (f) is the factor by

ge H/V curve

which the mean Ayn(f) curve should be muiltiplied or divided

* Ciogrv (f) = standard deviation of the logAun(f) curve, c.,..w(f)
is an absolute value which should be added to or

from the mean logA,,(f) curve

= 6 (f;) = threshold value for the stability condition c4(f) < 6(fp)

= V.., = average S-wave velocity of the total deposits

* V. .ur = S-wave velocity of the surface layer

eh= depthlobedtock

* h,., = lower-b timate of h

Threshold Values for or and ca(fo)

Frequency range [Hz] <02 02-05 05-1.0 1.0-20 >20
€ (fo) [HZ] 0.25 fo 0.20 fo 0.15f 0.10 fo 0.05 fo

© (fo) for oa (fo) 3.0 25 20 1.78 1.58

log © (fo) for Giogrv (fo) 0.48 0.40 0.30 025 0.20
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= _SLO07 (2013) Microtremor (Referrence)
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Date(yyyy/mm/dd) | Time(UTC) | Time(Local) | Lat | Lon | Depth | Mag. Ref Region
1933/10/05 13:29:00 16:59:00 | 34.52 | 57.07 mb:6.2 AMB North-East of Tabas
1939/06/03 00:01:49 03:31:49 | 3461[5647| 33 | Ms48 NAB North-West of Tabas
1939/06/10 08:36:48 12:06:48 | 339 | 5697 | 33 | Ms52 NAB North of Tabas
1939/06/30 00:01:43 03:31:43 | 342 | 56.6 mb:4.7 ISS North-West of Tabas
1940/05/05 06:01:30 09:31:30 347 | 575 mb:4.7 ISS South-West of Bardeskan
1951/11/29 07:33:06 11:03:06 33 58 BCIS West of Birjand
1957/08/09 10:50:30 14:20:30 33 58 BCIS West of Birjand
1959/05/14 21:07:30 00:37:30 | 349 [57.23| 88 | Msi4.3 | NAB-NOW | South-West of Bardeskan
1961/01/23 09:47:30 13:17:30 4 57 BCIS North of Tabas
1964/02/21 01:03:56 04:33:56 | 34.51 [ 58.06 mb:5 I1SC North-West of Ferdows
1968/08/30 21:11:19 00:41:19 |33.91| 584 | 33 | mb4.6 ISC South-East of Ferdows
1968/09/01 07:27:31 10:57:31 | 34.04 | 58.2 8 Ms:6.4 BE Ferdows
1968/09/01 08:23:18 11:53:18 | 342 | 582 | 51 | mb5.2 ISC North of Ferdows
1968/09/01 19:16:37 22:46:37 34165824 | 20 | mb4.8 ISC North of Ferdows
1968/09/01 19:16:37 22:46:37 3414|5817 | 10 | mb4.8 BE North of Ferdows
1968/09/04 23:24:48 02:54:48 | 34.03 | 58.31 9 Mw:5.5 BE East of Ferdows
1968/09/17 19:15:09 2245:09 | 341 [5837| 38 | mb44 ISC East of Ferdows
1968/09/19 05:15:14 08:45:14 | 34.21|58.05( 42 | mb46 ISC North-West of Ferdows
1969/06/28 22:32:13 02:02:13 | 3238|5626 | 9 mb:4.5 ISC North-East of Bafq
1969/09/03 23:39:02 03:09:02 |3411|58.16| 31 | mb4.9 ISC Ferdows
1973/05/05 06:12:35 09:42:35 | 333 |57.33| 15 | mb45 BE South-East of Tabas
1973/05/11 13:52:29 17:22:29 | 3338 |5742| 15 | mb:51 BE South-East of Tabas
1974/01/31 00:21:24 03:51:24 3292|5778 | 33 ISC West of Birjand
1974/02/16 06:07:49 09:3749 3427|5823 | 36 M:4.4 ISC North of Ferdows
1974/03/02 09:01:49 12:31:49 | 33.33 5836 | 33 mb:4 ISC South-East of Ferdows
1974/06/17 07:22:49 10:52:49 | 3366 |57.03| 21 | mb47 BE East of Taba
1975/04/23 07:34:54 11:04:54 | 3366 582 | 33 | mb44 ISC South of Ferdow
1975/11/24 23:51:55 03:21:55 | 339 |58.39| 53 ISC South-East of Ferdows
1976/03/31 23:38:59 03:08:59 | 346 |57.14| 13 | mb4.7 BE North-East of Tabas
1978/09/16 15:35:54 19:05:54 |33.24|57.38| 9 Mw:7 .4 BE South-East of Tabas
1978/09/16 16:18:33 19:48:33 | 3419|5762 | 33 | mb44 ISC North-West of Ferdows
1978/09/16 16:53:24 20:23:24 3386 (5766 33 | mb4.2 ISC South-West of Ferdows
1978/09/16 18:09:49 21:39:49 | 3383|5713 | 33 mb:4 ISC North-East of Tabas
1978/09/16 18:25:46 21:55:46 | 33.79|5707| 33 | mbd6 ISC North-East of Tabas
1978/09/16 18:45:13 221513 | 3372|5713| 22 | mb4.8 ISC North-East of Tabas
1978/09/16 19:20:08 22:50:08 | 33.77|57.05| 10 | mb4.5 ISC North-East of Tabas
1978/09/16 19:50:20 23:20:20 | 33.75[57.09| 28 | mb4.7 ISC North-East of Tabas
1978/09/16 20:30:41 00:00441 |3356| 572 | 37 | mb4.3 ISC East of Tabas
1978/09/16 20:59:23 00:29:23 3376|5769 | 78 | mb4.6 ISC South-West of Ferdows
1978/09/16 21:58:46 01:28:46 | 3361[5707| 30 [ mbd4 ISC East of Tabas
1978/09/16 22:07:06 01:37:06 |34.03|57.02| 33 | mb4.7 ISC North of Tabas
1978/09/16 23:12:33 02:42:33 | 3443|5726 | 33 | mb:35 ISC North-East of Tabas
1978/09/17 02:33:55 06:03:55 |33.86|57.58| 33 | mb4.2 ISC South-West of Ferdows
1978/09/17 05:41:19 09:11:19 | 3352|5726 | 33 | mb4.5 ISC East of Tabas
1978/09/17 07:24:18 10:54:18 336 |57.16 | 34 mb:4.6 ISC East of Tabas

Yy




(@l -) Cang (saalol

1979/05/15 21:56:38 01:26:38 | 335 |5715| 33 | mb46 ISC East of Tabas
1979/05/27 06:43:17 10:13:17 [ 3319 (5724 | 15 | mb46 BE South-East of Tabas
1979/06/02 17:57:30 21:27:30 | 33.8 | 57.01 3 mb:4.3 ISC North of Tabas
1979/06/03 12:19:08 15:49:08 34 [57.06| 40 | mb44 ISC North-East of Tabas
1979/06/03 17:38:46 21:08:46 | 3353|5733 15 | mb4.5 ISC East of Tabas
1979/07/05 04:46:12 08:16:12 | 3362 |57.09| 15 | mb45 BE East of Tabas
1979/08/17 18:45:39 221539 | 3347|5692 | 33 | mb4.3 ISC South of Tabas
1979/09/05 09:26:50 12:56:50 | 33.97 |57.04| 3 mb:4.9 ISC North-East of Tabas
1979/11/113 22:24:08 01:54:08 |3351|57.03| 40 | mb45 ISC East of Tabas
1979/12/02 06:10:49 09:40:49 |3365|57.08| 17 | mb47 BE East of Tabas
1979/12/20 00:33:52 04:03:52 3333|5759 36 | mb45 ISC South-East of Tabas
1980/01/10 21:08:11 00:38:11 | 3278 | 5642 | 33 | mb46 ISC South-West of Tabas
1980/01/12 15:31:40 19.01:40 |3354|57.22| 9 Mw:6 BE East of Tabas
1980/05/16 09:46:37 13:16:37 [ 3365 | 57 10 | mb4.5 ISC Tabas
1981/04/22 11:11:42 14:41:42 | 3243 5617 | 33 | mb:37 ISC North-East of Bafq
1981/04/30 09:39:33 13:09:33 [ 3338 |57.15| 45 | mb44 ISC South-East of Tabas
1981/04/30 10:21:28 13:51:28 [3323|57.21| 38 | mb47 ISC South-East of Tabas
1981/06/11 22:17:38 01:47:38 |3425|5655| 33 | mb4.2 ISC North-West of Tabas
1981/11/21 04:10:43 07:40:43 | 3357|5738 38 | mb44 ISC East of Tabas
1982/07/19 16:28:52 19:58:52 | 334 [56.98| 35 | mb4.3 ISC South of Tabas
1983/05/03 13:30:25 17:00:25 [33.26 (5736 31 mb:4.7 ISC South-East of Tabas
1985/12/23 23:42:02 03:12:02 | 3369 |5768| 33 | mb4.6 ISC East of Tabas
1986/12/29 13:53:13 172313 | 3343 | 57 33 | mb43 ISC South of Tabas
1987/02/23 11:23:48 145348 |3442| 57.3 33 | mb4.8 ISC North-East of Tabas
1987/07/20 16:47:47 20:17:47 | 3373|5696 | 13 mb:5 BE North of Tabas
1987/08/30 05:57:55 09:27:55 | 3336|5711 35 | mb47 BE South-East of Tabas
1989/12/16 20:55:36 00:25:36 | 3462 |5754| 15 | mb45 BE South-West of Bardeskan
1990/01/21 21:26:57 00:56:57 | 3468 |5742| 33 | mb44 I1SC South-West of Bardeskan
1990/03/25 00:01:11 03:31:11 | 3368 |57.04| 20 | Mw5.2 BE East of Tabas
1990/10/15 19:06:52 22:36:52 | 3371|5686 | 15 | Mwb5.1 BE North of Tabas
1991/01/09 19:39:43 23.09:43 | 338 |57.32| 34 | mb4sb ISC North-East of Tabas
1991/04/19 11:17:38 154738 [3421(5713| 33 | mb47 ISC North-East of Tabas
1991/05/27 12:02:26 16:32:26 [ 3294 [56.36| 33 | mb4.8 ISC South-West of Tabas
1991/07/14 05:51:26 10;21:26 [ 3333 (5721 40 | mb45 ISC South-East of Tabas
1991/07/22 14:36:21 19:.06:21 | 33.92 | 564 | 33 mb:4 ISC North-West of Tabas
1991/10/23 20:41:57 00:11:57 | 3318|5726 | 34 | mb44 ISC South-East of Tabas
1991/10/23 20:45:06 00:15:06 |33.04 |57.34| 15 | mb4.6 BE South-East of Tabas
1991/12/14 05:53:.05 092305 |3474|5749| 33 | mbi46 ISC South-West of Bardeskan
1992/09/06 08:42:08 13:12:08 | 3378 |56.88| 16 | mb4.7 BE North of Tabas
1994/08/26 03:38:14 08:08:14 |33.12|56.05| 33 | mb44 ISC South-West of Tabas
1996/02/23 13:17:01 16:47:01 | 34.47 | 56.56 | 250 | mb:4.1 ISC North-West of Tabas
1998/03/27 01:21:24 05:51:24 | 33.24 | 56.87| 33 | Mb45 USGS South of Tabas
2000/10/11 09:46:11 13:16:11 | 3469 5754 | 33 | Mb44 IDC South-West of Bardeskan
2000/11/25 18:46:35 22:16:35 | 3358 |57.36| 33 | Mb:39 IDC East of Tabas
2001/02/11 13:04:15 16:34:15 [ 3328 |57.73| 10 | Mb4.5 IDC South-East of Tabas
2003/03/15 21:02:02 00:32:02 | 3482 |5722| 33 | Mb44 NEIC South-West of Bardeskan
2004/02/19 09:52:01 13:22:01 |[3361|5672| 33 | ML:3.9 IIEES West of Tabas
2004/05/06 00:58:48 05:28:48 |3363|57.01| 17 | ML:37 IIEES Tabas
2005/01/05 21:45:34 01:15:34 3458 |5.03| 15 | ML:3.2 IlEES North-West of Tabas
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2005/04/05 02:14:30 06:44:30 [ 32.3 | 5666 | 18 ML:4 IIEES North-West of Ravar
2005/05/31 08:38:05 13:08:05 |34.31|5765| 18 | ML4.5 IIEES North-West of Ferdows
2005/06/19 04:46:04 09:16:04 [33.13| 582 | 15 | ML:5.2 IIEES South of Ferdows
2005/06/26 01:33:50 06:03:50 | 33.1 |58.25| 14 | ML:3.6 IIEES South of Ferdows
2005/07/10 13:47:15 18:17:15 | 3346 | 5725| 14 | ML:3.6 IIEES South-East of Tabas
2005/07/14 13:14:19 17:4419 | 33.15]58.25| 14 | ML4.1 IIEES South of Ferdows
2005/11/01 10:45:42 14:15:42 3248 | 5742 | 15 | ML:3.7 IIEES South-East of Tabas

200511113 21:32:45 01:02:45 [32.67 |5759| 16 | ML4.3 IIEES South-East of Tabas

2006/01/14 23:23:11 02:53:11 3491|5658 | 46 ML:4.2 IIEES South-West of Bardeskan

2006/07/27 14:12:24 17:42:24 | 34.61 | 57.27 | 15 ML:4 IIEES South-West of Bardeskan

2006/08/16 09:09:05 12:39:05 | 334 |5695| 15 | ML4.3 IIEES South of Tabas
2006/08/19 00:26:58 03:56:58 [33.39 [56.84 | 14 | ML:35 IIEES South of Tabas
2006/09/24 10:30:08 14:00:08 | 337 | 569 | 15 | ML43 IIEES North of Tabas
2006/1112 12:02:43 15:32:43 [ 33.07 | 58.39| 18 | ML:34 IIEES North-West of Birjand
2007/01/07 15:32:22 19:02:22 | 33.86 | 56.38| 15 | ML:4.1 IIEES North-West of Tabas

2007/01/07 18:25:17 21:55:117 [ 337 | 566 | 15 | ML:34 IIEES North-West of Tabas

2007/04/16 01:22:59 04:52:59 [33.86 5649 | 15 | ML:3.6 IIEES North-West of Tabas

2007/04/24 11:38:40 15:08:140 |33.9256.92| 15 ML:4 IIEES North of Tabas

2007/05/08 14:22:49 17:52:49 3263|5616 | 14 | ML:3.9 IIEES South-West of Tabas

2007/06/02 02:37:04 06:07:04 [3265|5628| 14 | ML:34 IIEES South-West of Tabas

2008/01/19 21:41:24 01:11:24 [3337 5749 | 15 | ML:4.8 IIEES South-East of Tabas
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Date(yyyy/mm/dd) | Time(UTC) | Time(Local) | Lat | Lon | Depth | Mag. Ref Region
1933/10/05 13:29:00 16:59:00 | 34.52 | 57.07 mb:6.2 | AMB North-East of Tabas
1939/06/10 08:36:48 12:06:48 | 33.9 [56.97| 33 | Ms52 | NAB North of Tabas
1940/05/05 06:01:30 09:31:30 | 34.7 | 575 mb4.7 | 1SS South-West of Bardeskan
1959/05/14 21:07:30 00:37:30 | 349 | 5723 | 88 | Msi4.3 | nagNow | South-West of Bardeskan
1964/02/21 01:03:56 04:33:56 | 34.51 | 58.06 mb:5 ISC North-West of Ferdows,
1968/09/01 07:27:31 10:57:31 | 34.04 | 58.2 8 Ms:6.4 BE Ferdows, Khorasan(center)
1969/09/03 23:39:02 03:09:02 |34.11|58.16| 31 | mb4.9 | ISC | Ferdows, Khorasan(center)
1973/05/11 13:52:29 172229 3338|5742 15 | mb5.A BE South-East of Tabas
1974/06/17 07:22:49 10:52:49 | 3366|5703 21 | mb47| BE East of Tabas,
1976/03/31 23:38:59 03.0859 | 346 |5714| 13 | mhd7 | BE North-East of Tabas,
1978/09/16 15:35:54 19:05:54 (3324|5738 | 9 |Mw74| BE South-East of Tabas
1981/04/30 10:21:28 13:51:28 (3323|5721 | 38 | mb47 | ISC South-East of Tabas
1983/05/03 13:30:25 17:00:25 |[33.26|5736| 31 | mb47 | ISC South-East of Tabas
1985/12/23 23:42:02 03:12:02 |3369|5768| 33 | mhid6 | ISC East of Tabas
1987/07/20 16:47:47 20:17:47 | 3373|5696 | 13 mb:5 BE North of Tabas
1989/12/16 20:55:36 00:25:36 [ 3462|5754 | 15 | mh45| BE South-West of Bardeskan
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1990/03/25 00:01:11 03:31:11 33.68 | 57.04 | 20 Mw:5.2 BE East of Tabas
1990/10/15 19:06:52 22:36:52 | 33.71 | 56.86 15 Mw:5.1 BE North of Tabas
1991/05/27 12:02:26 16:32:26 | 32.94 | 56.36 33 mb:4.8 ISC South-West of Tabas
1992/09/06 08:42:08 13:12:08 | 33.78 | 56.88 16 mb:4.7 BE North of Tabas
1994/08/26 03:38:14 08:08:14 | 33.12 | 56.05| 33 mb:4.4 ISC South-West of Tabas
1996/02/23 13:17:01 16:47:01 3447 | 56.56 | 250 | mb:4.1 ISC North-West of Tabas
1998/03/27 01:21:24 05:51:24 | 33.24 | 56.87 | 33 Mb:4.5 | USGS South of Tabas
2000/10/11 09:46:11 13:16:11 3469 | 5754 | 33 Mb:4.4 IDC South-West of Bardeskan
2001/02/11 13:04:15 16:34:15 | 33.28 | 57.73 10 Mb:4.5 IDC South-East of Tabas
2003/03/15 21:02:02 00:32:.02 [ 34.82 | 57.22 | 33 Mb:44 | NEIC South-West of Bardeskan
2005/04/05 02:14:30 06:44:30 32.3 | 56.66 18 ML:4 IIEES North-West of Ravar
2005/06/19 04:46:04 09:16:04 33.13 | 58.2 15 ML:5.2 | IIEES South of Ferdows
2006/01/14 23:23:11 02:53:11 34.91 | 56.58 | 46 ML:4.2 | 1IEES South-West of Bardeskan
2006/09/24 10:30:08 14:00:08 33.7 | 56.9 15 ML:4.3 | IIEES North of Tabas
2008/01/19 21:41:24 01:11:24 | 33.37 | 57.49 15 ML:4.8 | lIEES South-East of Tabas
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Abstract

Existence of abundant evidences of quaternary faults activity and background seismicity such
as September 16, 1978 earthquake (Ms=7.4) have explicitly demonstrated that Tabas city is
located in a seismic zone with high seismicity potential. This city is situated on the quaternary
alluvium sediments that capable to amplify the ground motion. Recent major earthquakes have
clearly demonstrated that near-surface local site conditions that can generate significant
amplifications and play a major role in the level of ground shaking .1t is therefore highly
desirable to develop methods to identify and characterize regions that are prone to this type of
site amplification. To determine the subsurface sediment characteristics over the studied area,
measurement and analyses of microtremor have been employed at about 80 sites and the
spectral ratio between the horizontal and vertical components (H/V) of the microtremor
measurements at the ground surface has been used to estimate the fundamental periods and
amplification factors of the site. Old microtremor measurements related to “geotechnical
earthquake microzonation of Tabas” project (2009) that had been employed in about 52 sites, in
order to make reliable final result, were analyzed. To assessing the efficiency of microtremor
waves for determination of site characteristics, the H/V spectrum ratio shape from microtremor
waves with spectrum ratio of Tabas governor accelerometer station records, related to 1978
Tabas earthquake (Ms=7.4) and its next years were compared and predominant frequency and
amplification factor value were obtained. The results showed significant similarity in spectrum
ratio shape and site characteristics values in both microtremor and ground motion specrum. Soil
texture map which shows the soil distribution in the different parts of this area was extracted
using the aerial photos. This map was compared with iso-period map in order to correlating the
soil texture and predominant period distribution. Despite the matching in most cases, This study
showed that there is not a complete correlation between these parameters. This study also
showed that about 60% of this area are long period ( >1) regions. There is possibility of long
period ground vibrations in Tabas area due to long distant earthquakes, which might have severe
effects on the structures especially those with long natural period like high-rise buildings.
Finally, based on the results, safest direct for future developement of city were recommended
and also results demonstrated the role and the importance of site effect study in urban planning

and development.

Keywords: Site effects, Tabas, microtremor, H/V Spectral ratio, Predominant Period
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