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No Earthquake Name Date Event Time Latitude Longitude Mw Depth Reference
1 Helena, Montana-1935:10-1g.37:54 46.6 112 6 35 PEER
2 Hele“a62’\,f[°“ta“a' : 93351' 10 183754 46.6 112 6 35 PEER
3 lm"erg‘;,,v alley- 194109'05' 4:36:42 32.99 -115.76 7 15 PEER

" ow 1054124
4 Northern Calif-03 o 19:56:29 40.84 -123.89 6.5 15 PEER
5 "Parkfield" 196262;06' 4:26:13 35.54 -120.53 6.2 19 PEER
6 "San Fernando” 197019'02' 14:00:41 3427 -118.41 6.6 8.4 PEER
7 "Managua_ 1972-12- 6:29:44 12.24 8621 6.2 10 PEER
Nicaragua-01" 23
8 "Friuli_Italy-01" 197066'05 T 2000021 46.33 13.17 6.5 15 PEER
9 "Gazli_ USSR" 197167'05' 2:58:42 40.33 63.42 6.8 15.9 PEER
1976-11-

10 Qaen o 04:00:50AM 33.82 59.19 6.2 13 USGS
1 Khurgu 19727 ; 03 09.18:00M  27.59 56.42 6.7 12 USGS
12 Nagan 197076‘04‘ 01:36:00PM 319 50.76 6 15 USGS
13 Tabas 197186'09' 03:35:57PM 3337 57.44 7.4 34 USGS
14 "Tabas_Tran" 197186'09' 15:35:56 33.22 57.48 7.4 17.5 PEER
15 Talesh 19783‘;1 - 03:2200pMm 37.67 489 6.1 26 USGS
16 Qaen 197196'01' 09:50:00AM 33.8 59.5 6.5 1 USGS
17 "St Elias_ Alaska" 19729;)2' 21:27:08 60.54 -141.71 7.5 19 PEER
18 lm"ergiél,,v alley- 197195' 10- 531650 3261 11569 65 11.6 PEER

. 1979-11-

19 Korizan-Khaf 14 05:51:00AM 33.96 59.73 6.6 10 USGS

20 Qaen 19729;”‘ 05:10:33PM  34.05 59.63 7.1 8 USGS

21 "Victoria_ Mexico" 19889'06' 3:28:20 3224 -115.02 6.3 1.4 PEER

2 Delijan 198109'12' 01:16:56AM 345 50.67 6.2 29 USGS

23 Golbaf 1981-06-  07:24:25AM 29.9 57.72 6.6 18 USGS



AY ...;);,rt'”\}_;qjyue@_,:}Mg‘upchsfﬁfkuu&gw};
11
2 Sirch 198212;07‘ 05:22:23PM  29.98 57.77 7 18 USGS
25 "Coalinga-01" 19832'05' 23:42:40 36.23 -120.29 6.4 15.3 PEER
26 . 19835'07' 12:01 40.3323 27.2101 6.1 6.9 ISC
27 - 19833(;10' 4:12 40.3522 42.1798 6.6 16.1 ISC
28 "Morgan Hill" 198244;04' 21:15:20 37.27 1217 6.2 9.1 PEER
‘ A . 1985.12-
29 "Nahanni_Canada" > 5:16:05 62.11 -124.26 6.8 13.6 PEER
30 . 198065'05' 3:35 38.0166 37.7898 6 44 ISC
31 "N. Palm Springs" 19806;)7' 9:20:44 34.01 -116.76 6.1 8.5 PEER
32 Chalf*glzt,,v alley- 198261' 07- 14:42:27 37.54 -118.46 6.2 10.5 PEER
33 s“persg;‘f,’“ Hills- 19827: - 13:15:50 33 11594 65 75 PEER
34 S“persgtll,?n Hills- 198274;1 I- 1:54:17 33.04 -115.77 6.2 23 PEER
s . 1988-12-
35 Spitak _ Armenia' 07 7:41:26 40.87 44.21 6.8 4.6 PEER
36 "Loma Prieta” 19819;0' 0:04:17 36.99 -121.85 6.9 11 PEER
37 Firoozkooh 199;)601 01:27:10AM 35.89 53 6 25 USGS
38 Rudbar-Manjil 199;)606 09:00:11PM 36.96 49.41 74 18 USGS
39 "Manjil_ Tran" 199;)(;06' 21:00:13 37.01 49.38 7.4 153 PEER
40 OTLUKBELI 199123‘03‘ 17:18 39.7159 396292 66 2.6 ISC
41 "Erzican_ Turkey" 199123'03' 17:18:41 39.71 39.59 6.7 20.5 PEER
) Joshua Tree_ CA 199223'04' 4:50:25 33.9 -116.49 6.1 97 PEER
43 "Cape Mendocino" 199225'04' 18:06:06 40.35 -124.09 7 14.5 PEER
44 "Landers" 19922é°6' 11:57:38 34.14 -116.6 73 10.1 PEER
45 "Big Bear-01" 19922é°6' 15:05:32 34.11 -116.86 6.5 6.4 PEER
1992-11-
46 MENDERES o6 19:08 38.1091 26.956 6 17.2 ISC
47 "Northridge-01" 199147'01' 12:30:56 34.17 -118.58 6.7 18.3 PEER
48 "Northridge-02" 199147'01' 12:30:56 34.17 -118.58 6.1 18.3 PEER
49 "Kobe_Japan" 199156'01' 20:46:53 34.57 135.06 6.9 18.4 PEER
50 Bojnord 199&;02' 10:37:47AM 37.71 57.49 6.4 10 IGUT*
51 Ardebil 199272;02‘ 12:57:45PM  37.99 48.15 6 10 IGUT
52 Haji abad, South 199705 5.57.00AM 33.83 59.89 6.9 10 USGS
Khorasan 10
53 Sirch 19918‘;03' 7:40:27PM 30.16 57.62 6.2 9 IGUT
54 Sarbisheh, South 1998-04- 3.00:53pM 32.43 60.02 6.2 33 IGUT
Khorasan 10
1999-03-
55 Faryab, kerman o1 5:38:26AM 28.46 57.62 6.1 10 IGUT
56 Baladeh, Fars 19936'05' 11:00:53PM 29.49 51.89 6.1 12 IGUT
57 GOLCUK 1999-08- 0:01 40.756 29.955 7.6 17 ISC
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"Kocaeli_ Turkey"

"Chi-Chi_ Taiwan"

"Chi-Chi_ Taiwan-
03"
"Chi-Chi_ Taiwan-
04"
"Chi-Chi_ Taiwan-
06"

"Hector Mine"
DUZCE
"Duzce_ Turkey"
"Tottori_ Japan"
Avaj, Qazvin
"Denali_ Alaska"
MERKEZ
Shahr pir, Fars
"San Simeon_ CA"
Bam
"Bam_ Iran"
Pul, Mazandaran
Pul, Mazandaran

"Parkfield-02_ CA"

Anbar aloom,
Golestan
Anbar aloom,
Golestan

Khanook, kerman

Hidouj, Sistan va
Baluchestan
"Chuetsu-oki_
Japan"

"Iwate_ Japan"

Dargahan,
Hormozgan
"El Mayor-
Cucapah_ Mexico"
"Darfield New
Zealand"
Mohammad abad-e
rigan, kerman
Mohammad abad-e
rigan, kerman
"Christchurch_ New
Zealand"

MERKEZ

-/-/Tiirkiye

Varzaghan, East
Azarbaijan
Ahar, East

1999-08-

0:01:40

17:47:20

18:16:21

21:46:45

23:52:51

9:46:46

16:57

16:57:22

4:30:19

2:58:20AM

22:12:42

0:27

5:40:15PM

19:15:57

1:56:56AM

1:56:55

12:38:46PM

7:47:03PM

17:15:25

9:46:18PM

6:47:30PM

2:25:26AM

3:31:23AM

14:17:37

23:43:46

11:00:40AM

22:40:43

16:35:45

6:41:59PM

8:38:28AM

23:51:42

10:41

12:44

12:34:34PM
12:23:16PM

40.79

23.81

23.82

23.6

23.82

34.57

40.806

40.82

35.27

35.66

63.51

38.9987

28.21

35.64

29.04

28.88

36.28

36.48

35.76

37.17

37.12

30.8

27.27

36.85

39.03

26.83

32.27

-43.38

28.32

28.15

-43.49

38.689

36.3858

38.45
38.52

29.99

120.77

121.05

120.69

121.07

-116.34

31.187

31.2

133.28

48.92

-147.57

40.4637

56.77

61.69

134.93

140.81

55.81

-115.28

171.88

59.19

59

172.71

43.4657

28.9153

46.75
46.86

7.5

7.6
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Azarbaijan 11
. 2013-04-
93 Kaki, Bushehr 0 11:52:50AM 28.46 51.62 6 11 IGUT
94 Khash, Sistan va 2013-04- 1 6.44.00AM 28.24 62.14 77 92 USGS
Baluchestan 16
95 EGE DENIZI 201244;05' 9:25 40.2108 253073 6.5 25.02 AFAD
96 Murmuri, Tlam ZOII‘E;OS' 2:32:06AM 32.62 47.67 6 10 IGUT
97 Sefid sang, 2017-04- ¢.09.08AM 35.89 60.37 6.1 6 IGUT
Khorasan Razavi 05
) 2017-06-
98 Izmir . 12:28 38.8488 26.3126 6.2 15.86 AFAD
99 Mugla 20127607' 22:31 36.9198 27.4435 6.5 19.44 AFAD
100 Azgele, Kermanshah 201172'1 - 618:16PM 3481 4591 7.3 18 USGS
. 2017-12-
101 Hojedk, kerman o1 2:32:44AM 30.75 57.34 6.1 8 IGUT
. 2017-12-
102 Hojedk, kerman 12 8:43:17AM 30.76 57.32 6.1 9 IGUT
103 Bozkurt 201&;08' 11:25 37.851 29.584 6 10.92 DDA
104 Sivrice 202204;01' 17:55 38.3593 39.063 6.8 8.06 DDA
105 Izmir 20230610' 11:51 37.879 26.703 6.6 14.9 AFAD
106 Bandare genaveh, - 2021-04- (415 A0 29.79 50.79 6 9 IGUT
Bushehr 18
107 Bandar khamir, 2022-07-g.35.06pM 26.83 55.27 6.1 12 IGUT
Hormozgan 01
108 Bandar khamir, 2022:07- 4195 14pM 26.85 55.37 6.1 13 IGUT
Hormozgan 01
2023-02-
109 Kahramanmaras 06 1:17 37.288 37.043 7.7 8.6 AFAD
110 Kahramanmaras 202(?6_02_ 10:24 38.089 37.239 7.6 7 AFAD
111 Gaziantep 20236'02' 1:28 37.304 36.92 6.6 6.2 AFAD
112 Yayladag 20223602' 17:04 36.037 36.021 6.4 21.73 AFAD
113 "Montenegro_ ; : - - 7.1 : PEER
Yugoslavia
114 "Niigata Japan" - - - - 6.6 - PEER
115 Basso Tirreno_ ) ) B B 6 ) PEER

Italy"

Number of events

* IGUT: Institute of Geophysics - University of Tehran
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Summary

The primary objective of this study is to provide a comprehensive evaluation of the challenges and
methodologies involved in processing and refining earthquake ground-motion records, ultimately leading
to the development of a reliable and unified database. The data used in this research were compiled from
three different sources, records from Iran, Turkey, and the international PEER database, covering the
period from 1935 to 2024. The Iranian strong-motion dataset includes 1,913 time histories from 189
earthquakes with moment magnitudes greater than 5 and recorded at distances up to 80 km. The additional
datasets consist of 576 time histories from 99 Turkish earthquakes (AFAD), as well as 116 shallow crustal
earthquakes from around the world obtained from the PEER database, which together provide 3,114 time
histories with moment magnitudes greater than 5 and recorded at distances of up to 30 km. In recent
years, large databases such as NGA-West2 have provided a set of processed or semi-processed records
that both provide a model for processing and are used as a source of records that can be used in regional
studies. In many seismic regions, such as Iran, despite significant seismic activity, access to high-quality
strong ground motion records, especially at high magnitudes (Mw > 6.5) and near-fault distances, remains
limited. This data shortage causes response spectrum models or ground motion prediction relationships
to be based on a small set of local data that are not statistically reliable. To overcome this limitation, one
effective solution is to combine domestic (Iranian) data with records from neighboring countries, such as
Turkey, and with international databases, such as PEER NGA-West2. During the record-processing
workflow, the data were first cleaned, and incomplete or corrupted records (such as those with gaps or
instrument malfunction) were removed. An initial filter was then applied to eliminate unwanted noise.
Subsequently, baseline correction was performed to remove non-physical cumulative drifts in the velocity
and displacement components. Furthermore, the signal-to-noise ratio (SNR) was estimated as the final
criterion for record selection. Therefore, records with low SNR (weak signal or high noise) are eliminated.
These steps lead to an integrated database of high-quality ground-motion records from these three
sources, which can be used in future studies, such as seismic hazard analysis, seismic design, and
numerical modeling. We included only healthy and valid records in the analysis to ensure the final results
were sufficiently reliable. The processing results show that, within the short- and mid-period ranges, the
differences between displacement response spectra are negligible, indicating limited sensitivity of the
spectra to the processing approach used. The combination of baseline correction and low-frequency
filtering appears to be the only approach that produces stable spectra across the entire period range, free
from artificial long-period amplification. Additionally, applying a low-pass filter alongside a high-pass
filter can effectively protect long-period displacement responses from non-physical oscillations.

Keywords: Processing, baseline correction, butterworth filter, strong ground motion records,
displacement response spectrum
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