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ABSTRACT: Within the last 16 years, Kabul, the capital and largest city of Afghanistan witnessed a <level
opment it had never seen. Many commercial and private high rise buildings in the mud-brown landscape of 
this city represent a new modernity. However, the seismological literature indicates that the safety assessment 
of the existing structures and those to build in future, with respect to ground motion variation is probably not 
studied. In this study, we used a stochastic point source modeling to estimate the ground motion variation 
at Kabul city by simulating the Mw 7.5 Hindu Kush earthquake that occurred on 2015 October 26 at a depth 
of 210 km. The earthquake was due to thrust faulting. The impact of this high magnitude earthquake was 
predominantly felt in Kabul and surrounding areas that killed around 267 people and damaged about 11,389 
houses. We calculated the base-rock and surface acceleration at several sites in the epicentral region. The 
peak ground accelerations are compared with the acceleration records taken in Afghanistan. Although the 
strong motion instrumentation of Afghanistan is none, this study might be an important contribution of the 
seismic vulnerability of major settlements in Afghanistan. 

1 INTRODUCTION 

Kabul the capital of Afghanistan (34.55° N, 69.20° E), 
and the most populated (about 4.6 million, Kabul, 
World Population Review, 2017 ) and fastest growing 
city of the country is one of the largest cities (64th) in 
the world. Kabul city is located in the southern east 
earthquake region of Afghanistan, the region with 
most severe seismicity (Wheeler and others, 2005) 
in the country near where three main faults meet and 
form a junction (Figure 1). This region lies near the 
Eurasia and Indian plates boundary considered one 
of the most seismically active regions worldwide. 
This region has experienced great earthquakes and 
has caused immense damage to lives and proper
ties. Pamir and Hindu Kush where continental deep 
earthquakes take place also lies near this region 
in about 300km on the North of Kabul. The M7.5 
Hindu-Kush earthquake of October 26 2015 with 
the epicenter 45 km north of Alaqahdari-ye Kiran 
wa Munjan, Afghanistan at a depth of 212 km with 
a death tool of approximately 400 people, mostly 
in Pakistan. This earthquake was recorded at sev
eral regional accelerographic strong ground motion 
stations. 

This earthquake caused tremendous shake to the 
nearest crowded city of Kabul. Damages to the old 
and new structures in Kabul city has been unoffi
cially reported. Building damage due to foundation 
failures due to liquefaction were also reported in 
several parts of the city. The MMI intensity of his 
event at Kabul city has been estimated to be VI. 
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Although, Kabul city is located far away from the 
epicenter of this event and other large earthquakes 
(about 300 km), non-structural damages have been 
reported in many parts of this city. 

With the fast increasing density of population 
and large industrial establishments in recent times, 
the vulnerability of Kabul city to damaging earth
quakes is increasing day by day. Occurrence of 
another great earthquake in/near this region, might 
be highly devastating for Kabul city. Therefore it is 
of great need to have a reliable estimation of seis
mic hazard due to probable damaging earthquakes 
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Figure 1. Active faults in Afghanist皿，location of Kabul 
皿d M7.5 Hindu Kush earthquake. Faults map modified 
from(Wheeler皿d others, 2005). 
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