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M7.5 Northern Afghanistan Earthquake of 26 October 2015

0 250 500125
Kilo m eters

_̂

Kazakhstan

Kyrgyzstan

Turkmenistan

Uzbekistan

Tajikistan

Afghanistan

Pakistan

China

Iran

Nepal

United Arab
Emirates

India

Oman
80°

80°

70°

70°

60°

60°

40° 40°

30° 30°

0 500 1,000 1,500250
Kilo m eters

Prepared in cooperation with the 
Global Seismographic Network

Tectonic Setting

Seismic Hazard

Epicentral Region

                                                                                                                                  T ECT ONIC SU M M ARY
T he Octo b er 26, 2015 M  7.5 ea rthqua ke nea r the Hindu Kush regio n o f Afgha nistan (SW  o f J a rm ) o c c urred as the result o f reverse fa ulting at interm edia te depths, a ppro xim a tely 210
km  b elo w the Hindu Kush Range in no rthea stern Afgha nistan. Fo c a l m ec ha nism s indic a te rupture o c c urred o n either a  nea r-vertic a l reverse fa ult o r a  sha llo wly dipping thrust fa ult. At
the latitude o f the ea rthqua ke, the India sub c o ntinent m o ves no rthwa rd a nd c o llides with Eura sia a t a velo c ity o f a b o ut 37 m m /yr.
Active fa ults and their resultant ea rthqua kes in no rthern Pa kistan and a dja c ent pa rts o f India a nd Afghanistan a re the direc t result o f the c o nvergenc e b etween the India and Eurasia
pla tes. T his c o llisio n is c a uses uplift tha t pro duc es the highest m o unta in pea ks in the wo rld inc luding the Him a la ya n, the Ka ra ko ra m , the Pa m ir and the Hindu Kush ranges.
Ea rthqua kes suc h as this event, with fo c a l depths b etween 70 and 300 km , a re c o m m o nly term ed "interm edia te-depth" ea rthqua kes. Interm edia te-depth ea rthqua kes represent
defo rm a tio n within sub duc ted litho sphere rather tha n at the sha llo w plate interfa c es b etween sub duc ting and o verriding tecto nic  plates. T hey typic a lly c a use less da m a ge o n the
gro und surfa c e a b o ve their fo c i tha n is the c a se with sim ila r m a gnitude sha llo w-fo c us ea rthqua kes, b ut la rge interm edia te-depth ea rthqua kes m a y b e felt at great distanc e fro m  their
epic enters. "Deep-fo c us" ea rthqua kes, tho se with fo c a l depths grea ter than 300 km , a lso  o c c ur b enea th no rthea stern pa rt o f Afghanistan. Ea rthqua kes ha ve b een relia b ly lo c a ted to
depths o f just o ver 300 km  in this regio n.
Seven o ther M  7 o r grea ter ea rthqua kes have o c c urred within 250 km  o f this event o ver the prec eding c entury, the m o st rec ent b eing a M  7.4 ea rthqua ke in M a rc h 2002 just 20 km  to
the west o f the Oc to b er 26, 2015 event, and with a sim ila r depth and thrust fa ult o rientatio n. T he 2002 event c a used o ver 150 fa ta lities and the da m a ge o r destruc tio n o f o ver 400
ho uses in rela tio n to  an asso c ia ted landslide. A M  7.4 event at a sim ila r depth just 8 km  to  the so uth o f the Octo b er 26, 2015 ea rthqua ke, in Dec em b er 1983, resulted in 26 fata lities,
hundreds o f injuries and extensive da m a ge in the regio n. T he m o st dea dly rec ent event in the regio n o c c urred 330 km  to  the so uthea st o f the Octo b er 26, 2015 ea rthqua ke, in the
Kashm ir regio n o f Pa kistan o n Octo b er 8th, 2005. T his 2005 event killed at least 86,000 peo ple and c a used extensive da m a ge. T he 2005 event was sha llo w (26 km ) and c a used b y
geo lo gic  fo rc es that a re distinctly different to  tho se driving deep ea rthqua kes in the Hindu Kush.
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Seismic hazard is expressed as peak
ground acceleration (PGA) on firm
rock, in meters/sec², expected to be
exceeded in a 50-yr period with a
probability of 10 percent.
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DATA SOURCES
EARTHQUAKES AND SEISMIC HAZARD
  USGS, National Earthquake Information Center
  NOAA, National Geophysical Data Center
  IASPEI, Centennial Catalog (1900 - 1999) and
      extensions (Engdahl and Villaseñor, 2002)
EHB catalog (Engdahl et al., 1998)
HDF (unpublished earthquake catalog, Engdahl, 2003)
Global Seismic Hazard Assessment Program
Volcanoes of the World (Siebert and Simkin, 2002)
PLATE TECTONICS AND FAULT MODEL
PB2002 (Bird, 2003)
Ji, C., D.J. Wald, and D.V. Helmberger, Source description 
of the 1999 Hector Mine, California earthquake; Part I: Wavelet
domain inversion theory and resolution analysis, Bull. Seism. 
Soc. Am., Vol 92, No. 4. pp. 1192-1207, 2002.
DeMets, C., Gordon, R.G., Argus, D.F., 2010.
Geologically current plate motions, Geophys. J. Int. 181, 1-80.

BASE MAP
NIMA and ESRI, Digital Chart of the World
USGS, EROS Data Center
NOAA GEBCO and GLOBE Elevation Models

DISCLAIMER

Base map data, such as place names and political 
boundaries, are the best available but may not be 
current or may contain inaccuracies and therefore 
should not be regarded as having official signifiance.
Map updated by U.S. Geological Survey National 
Earthquake Information Center
27 October 2015
http://earthquake.usgs.gov/
Map not approved for release by Director USGS
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Finite Fault Model
Distrib utio n o f the a m plitude and direc tio n o f slip fo r sub fa ult elem ents o f the fa ult rupture m o del a re determ ined fro m  the inversio n o f
teleseism ic  b o dy wa vefo rm s and lo ng perio d surfa c e wa ves. Arro ws indic a te the a m plitude and direc tio n o f slip (o f the ha nging wa ll with
respec t to  the fo o t wa ll); the slip is a lso  c o lo red b y m a gnitude. T he view o f the rupture pla ne is fro m  a b o ve. T he strike o f the fa ult rupture
pla ne is 106° and the dip is 70°SSW . T he dim ensio ns o f the sub fa ult elem ents a re 6 km  in the strike directio n and 6 km  in the dip
direc tio n. T he rupture surfa c e is a ppro xim a tely 40 km  a lo ng strike a nd 25 km  a lo ng do wndip. T he seism ic  m o m ent release b a sed upo n
this pla ne is 2.3e+27 dyne.c m .
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