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Abstract

Afghanistan is one of the most earthquake-prone countries in the
world, located in the active orogenic belt of the Alpine-Himalayan
region at the junction of the Indian, Eurasian, and Arabian tectonic
plates. Due to this positioning, Afghanistan is exposed to high levels
of seismic activity and has experienced numerous destructive
earthquakes in the past. Its cities have suffered significant damage
from these natural disasters. Kabul, as the capital of the country, is
not an exception to this rule. On the contrary, due to multiple fault
lines, high population density, unregulated construction, and
improper urban expansion, it faces serious earthquake hazards. By
conducting a seismic hazard assessment within the Kabul tectonic
block, this study analyzes earthquake risks based on historical
earthquake data from 734 AD to 2021, as well as active faults
responsible for seismic events in the region. The study employs
Geographic Information System (GIS) technology and applies the
Deterministic Seismic Hazard Assessment (DSHA) method for
evaluation. The findings indicate that the Peak Ground Acceleration
(PGA) coefficient varies across different points within the Kabul
block, influenced by two factors: past earthquakes in the study area
and tectonic faults. The results are presented in contour maps,
showing that the highest PGA value in the study area is 0.778, while
the lowest is 0.033. The central part of Kabul exhibits the highest
PGA values. Additionally, contour maps specific to urban areas of
Kabul have been developed to illustrate PGA variations across
different parts of the city.

Keywords: Kabul, hazard assessment, earthquake, PGA, DSHA,
GIS
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3 Dec2010 [5:04:15 AM 34.0032 59.2629 19 E C
—Jan-2007 58:04 AM 342176 70.0983 35 E cC
p-2000 2:19:02 PM 35.1048 897732 35 E cC
8-Jan-1993 | 4:19:00 PM 34.83859 70.0675 100 4 =
23-Aug-1998 |9:34:00 PM 34.385 59.408 50 4.3 | central Afghanistan UsSGS
1-Sep-2004 3:45:09 AM 33.402 69.77 442 4.3 | central Afghanistan usGs
14-Dec-1986 |6:32:19 AM 35.037 70.0551 150 4.3 IsC
12-Feb-1999 12:55:12 AM 34.2452 69.0927 35 4.3 IsC
30-Mow-2Z002 |9:55:05 PM 33.9707 £9.4904 19 4.3 ISC
27-0ct-2003 2:33:15 PM 34.9514 59.6815 35 E ISC
11-0ct-2004 | 4:53:59 AM 33.536 59.8189 81.2 4.3 | central Afghanistan USGS
20-Jan-2004 56:38 AM 33.7562 59.5887 19 E ISC
21-Aug 2017 [12:02:13 AM 33.8322 59.3288 28 E ISC
11-May-20089 0:51:04 AM 35.0888 89.1575 50 E ISC
37-Jun-2015  [3:21:57 PM 33.4597 59.6853 28 4z ISC
S-Apr-2009 7:39:03 PM 34.0503 59.859 35 4z ISC
18-Mar-2009 12:43:22 PM 33.419 69.5584 26 4.2 IsC
18-Feb-2021 6:18:43 PM 34.0145 68.8554 10 4.2|10 km WNWV of Baraki Barak, Afghani [USGS
21-Jan-1982 [4:09:08 AM 34.396 §9.527 33 4.2 | central Afghanistan USGS
10-May-2009 |3:49:11 AM 34.1253 £9.9363 35 4.z ISC
3-Dec-2008 34:31 AM 34.040 70.0558 35 E ISC
24 May-Z017 [ 12:40:17 PM 34.141 59.027 9.95 4.7 [16km N of Pule “Alam, A’ USGS
28-0ct-2008  [2:18:43 AM 33.7026 89.5101 288 E ISC
25 Mar- 15872 26:20 PM 35.4 55.9 180 E ISC
7-Oct-2011 41:22 PM 34698 59 5584 24 4 ISC
35-Mow-2016 |6:22:24 PM 34.2849 596737 24 4z ISC
26-Jul-2012 10:57.40 AM 24.15 70.0889 35 4.2 IsC
27-Feb-2014 | 2:21:36 PM 34.6574 69.6234 10 4.2 IsC
13-Feb-2016 | 8:01:19 AM 34.3537 69.7173 24 4.2 IsC
S-Aug-2014 1:03:34 PM 35.4484 £9.6138 20 4.z ISC
26-0ct-2014 :13:40 AM 34.421 £8.9861 9.54 4.Z|11km EME of Maidan Shahr, Afghanist| USGS.
25 Dec2014 20:53 AM 35.3427 887178 5 c
¥-Jan-2010 08:28 AM 34.431 59.5588 X} E c
14 Jul-2004 25:54 PM 35.258 89.4717 o cC
18-Jul-1898 29:25 PM 34708 59.088 33 4.2 |central Afghanistan USGS
15-0ct-2002 2:31:18 AM 3457 69.672 33 4.2 [Hindu Kush region, Afghanistan USGS
13-Aug-2002 |7:55:39 PM 34.569 59.697 33 4.2 |Hindu Kush region, Afghanistan UsSGS
|12-Apr-2002 | 4:50:20 AM 35.1746 69.8931 35 4.2 IsC
24-0ct-1997 5:28:32 PM 35.4713 €69.6902 ] 4.2 IsC
S-Feb-2006 10:51:20 PM 34.658 69.843 35 4.2 |Hindu Kush region, Afg it usGs
6-May-2000 7:25:18 PM 34,444 £9.6945 24 4.z ISC
22-Jul-2007 7:09:3Z P 34.836 69.55 3z.8 4.Z |Hindu Kush region, Afghanistan SGS
7-Mar-2006 20:15 Al 35.2223 59.0587 35 E c
16-0ct-2010 4750 Al 34.5185 59.8618 83 E c
27 Dec-2010 7:53 Al 33.4805 58.4827 35 E cC
S-May 2004 2758 Al 35.4887 59.9845 37 E cC
29-Dec-2005 20:59 Al 34.5223 59.2898 35 4 =
15-May-2010 |1:31:20 PM 34.3532 69.4577 24 41 ISC
22-Apr-2012 12:19:12 PM 34.3784 70.0154 63 4.1 IsC
4-Nowv-1978 2:17:29 AM 35.3553 69.7666 190 4.1 IsC
16-Sep-2012 | 4:21:45 AM 35.0103 69.1937 10 4.1 IsC
20-Jun-2013  [11:23:30 PM 34.0366 70.0161 35 4.1 ISC
25-0ct-2005 | 4:07:42 PM 34.7052 58.8987 5 E c
31-Jan-2018 1:35:57 AM 33.348 68.5563 5 E c
27-Jan-2016 56:45 PM 33.243 58.5857 5 E c
20-Mow—2014 [4:04:04 PM 35.287 58.1159 5] E cC
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