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Extended Abstract

Introduction

The geological situation of Iran and the presence of active faults have resulted in frequent
earthquakes occurring in Iran every year. In some cases, large earthquakes have caused
significant human and financial losses. Earthquake risk has always been a major concern
due to the substantial damage it can cause, but unfortunately, no method has yet been
developed to accurately predict the time of its occurrence. This challenge has led to the
adoption of statistical methods for approximate earthquake prediction. Given the
importance of earthquakes and Iran's high seismic potential, this research focuses on the
spatial and temporal analysis of earthquakes that have occurred in Iran. As no
comprehensive studies have been conducted on earthquake spatial and temporal analysis,
the purpose of this research is to assess the earthquake situation in Iran and identify high-
risk areas. Additionally, another aim of this research is to address questions and rumors
about the timing of earthquakes at different hours of the day and night. To achieve these
objectives, the analysis uses data on earthquake epicenters recorded in Iran between the
years 1286 to 1402 (1907 to 2023).

Material and Methods

This research is based on quantitative methods. The key datasets include the SRTM 30-
meter digital elevation model, a digital layer of Iran's faults, and information about
earthquake epicenters recorded in Iran from 1286 to 1402 (1907 to 2023), sourced from
the USGS website. The primary research tools are ArcGIS (for map preparation) and
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SPSS (for data analysis). According to the research objectives, the study was conducted
in two main stages. In the first stage, after gathering statistical data on earthquake
epicenters, the spatial analysis of earthquakes was performed by examining magnitude,
political divisions, and proximity to major faults. In the second stage, temporal analysis
was conducted by evaluating earthquakes across different months and times of the day
and night.

Discussion and Results

In this research, earthquakes that occurred in Iran from 1286 to 1402 were analyzed. The
results revealed that during the study period, 7139 earthquakes with a magnitude greater
than 3 Richter were recorded in Iran, including 12 earthquakes exceeding 7 Richter. This
indicates that, on average, an earthquake with a magnitude greater than 7 occurs
approximately once every 10 years. The spatial analysis of earthquakes based on political
divisions showed that the highest number of earthquake centers were located in the
provinces of Hormozgan, Fars, and Kerman, where 1187, 1175, and 796 earthquakes with
magnitudes greater than 3 Richter were recorded, respectively. Conversely, the provinces
of Alborz, Markazi, and Qom recorded the lowest number of earthquake centers, with 4,
8, and 11 centers, respectively.

The spatial analysis of earthquakes in relation to major faults indicated that the highest
earthquake density occurred near the Zagros fault and the Kazeroon fault. Additionally,
experts observed that earthquakes with magnitudes greater than 6 Richter were more
frequently associated with these faults.

Conclusion

The results of the spatial analysis of earthquakes showed that, in terms of quantity and
the number of earthquake foci, the southwestern regions of the country have the highest
seismic potential. However, regarding high-magnitude earthquakes (7 Richter), the
eastern and northwestern regions of the country exhibit the highest potential. The results
also indicate that while the Zagros fault has caused numerous earthquakes, the Nayband
fault has played a significant role in high-magnitude earthquakes. Temporal analysis was
also conducted, showing that the majority of earthquakes occurred during the months of
May and April, with a general decrease in earthquake frequency from May to February.
Analysis of the time of occurrence revealed that the highest number of earthquakes
occurred between 24:00 and 6:00, while the fewest occurred between 6:00 and 12:00.
Overall, earthquake frequency increased from early afternoon until midnight and
decreased thereafter until noon. The findings suggest that the early hours of the morning,
along with the months of May and April, exhibit the highest earthquake frequency.

Keywords: Earthquake Risk Zoning, Seismic Hazard Analysis, Spatial and Temporal
Earthquake Analysis, Active Faults, Zagros and Nayband Faults.
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Table 1- Number of earthquakes that occurred in Iran by Richter magnitude during the

years 1907 to 2023
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Fig.2. Diagram of the number of earthquakes that occurred in Iran by Richter magnitude
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Table 2- Number of earthquakes that occurred by province of the country
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Fig.6. Graph of the number of earthquakes occurring within a 100 km radius of the
country's main faults
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Table 4- Number and percentage of earthquakes occurring in different months of the
year during the years 1907-2023

I L= 78 67 56 45 34 b
percent Total Month

10/2 731 2 12 97 530 90 (Farvardin) .5,
10/3 736 2 8 99 538 89 (Ordibehesht) <5
8/6 615 1 7 72 475 60 (Khordad) sl =
8/3 589 0 10 78 458 43 (Tir) s

812 584 1 7 91 441 44 (Mordad) sls
718 555 3 10 98 390 54 (Shahrivar) ,, ¢
6/7 481 0 3 62 362 54 (Mehr) 4

8/6 615 1 11 74 484 45 (Aban) o\

8/3 589 1 11 79 437 61 (Azar) ;31

8/4 598 0 5 85 451 57 (Day) s>

6/6 470 1 5 54 364 46 (Bahman) .o
8/1 576 0 13 72 409 82 (Esfand) il
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Fig.7. Graph of the number of earthquakes occurring in different months of the year
during the years 1907-2023

53,8k e Slele b 55 O1ul glaes Jome LT (o
—sba il Sl e e Sl Sl Lo Shlest Ol Sl e pa8s el
o pa 53 (piomed Aied ol e (3L Slr Sl b ias e iy i 0 &S plaey S lJgene
O3 ol 93 abge Comal mar 5 Lol s ol SV 5 Dl 505 J e g s Sl
gl Sl Sl sds astls o asald Calse Olele s edd S laey Sy Sl e
s YEBAA A BY AY B2 8 B YF Sleba s asls 5 baey Jommas slad s o Ml o it
Slele s eals T Saey Jopme sldas a5 ol enls DL s ol ) Al c}t.! § yoes sl o
Slaes Joees sMaS n S S ol il il il o3 g e g D5lE G S5 4k e
Slele a4y by o 3550 WA L 55 01 5l a5 Cond 035 # B YF Slela s by o 3,50 140) Lol o
o3ls 5 o 03 33 YVEV 48 S Ol o bl ol 5 (A IS5 50 Jsd) Sl o35 YF U IA
sldas codd S35 3l 4 a5 bl o3y 0l Ed laey S IS 1 Aoy OY/A ol &S o

C.;\.w‘ °->j—,’ j}) lea ).} ob‘b .C‘) LSLQQ)JJQJ'.‘.'A) )\ J:‘:‘." g_,\.J ).} o.)\.: C) 6[.&0‘))&)



Yyv YOYY BV gladle b s Ol pl slaes Jomes Slos 5 S8 Jow OlieS

390863 Jgb o esls &5 gl i deo s 5 2l =0 Jgdr
Table 5- Number and percentage of earthquakes occurring during the day
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Fig.8. Number of earthquakes occurring during the day

Slres Jopmn sliad cwy p ar i cpl g cclizes la WS 5 el Ed Slae J e s g el
Lo oo sldas o 5 o> cu ool sl edd a5 el Bl cele gy esls &
by 8w, YEY SR L 55 O 5l e 5 ol o3 )V B Y el 4 by se 350 TOY
VEA ol as by pn 0,50 Y Loy e oldad o 508 friaman ol 0 Yo B4 5V B Y wlela
Gl 635 V8 B VO 5 V) BV Slele 4 bga 5550 YWY 5 YPA L s 5 a0 OF 5l day 5 ool 035
23 5 03 o Sl o 5 R sl sl Slele )3 &S S Ol 5 s ol S 4 a5 L Joa)

(4 JKE) ol ol oo 05 A e s uijsvsﬁ,c“puj\ oleln



VT ko) oF o jlacs O i Jases o bolses 5 Lol i 45,55 YYA

Yoy By gladle b s jg,4ld il Olelu s esls & ey Jomey do s g sldas —F J gl

Table 6- Number and percentage of earthquakes occurring at different times of the day
during the years 1907-2023

BN Sldes 173 3,
percent Number Time Row
4/9 352 0(24)-1 1
4/6 331 1-2 2
4/9 349 2-3 3
3/8 274 3-4 4
4 286 4-5 5
4/3 309 5-6 6
4/4 313 6-7 7
4/2 299 7-8 8
3/4 240 8-9 9
4 288 9-10 10
3/8 269 10-11 11
4 283 11-12 12
3/9 278 12-13 13
3/8 273 13-14 14
3/8 274 14-15 15
3/8 271 15-16 16
4 286 16-17 17
4/2 298 17-18 18
4/2 303 18-19 19
4/8 341 19-20 20
4/5 323 20-21 21
42 299 21-22 22
4/5 320 22-23 23

3/9 280 23-24 24
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Fig.9. Number of earthquakes occurring at different times of the day during the years
1907-2023
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Fig.10. Earthquake risk zoning map in Iran A) Magnitude greater than 3 on the Richter
scale B) Magnitude greater than 6 on the Richter scale
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