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Tectonic Setting

Seismic Hazard

Epicentral Region

                                                                                                                                                             T ECT ONIC SU MMARY
T he Ap ril 15, 2016 M 7.0 ea rthqua ke no rth o f Kum a m o to , o n the isla nd  o f Kyushu in so uthwest J a p a n, o c c urred  a s the result o f strike-slip  fa ulting a t sha llo w d ep th. Fo c a l m ec ha nism s fo r the ea rthqua ke ind ic a te slip
o c c urred  o n either a  left-la tera l fa ult striking to  the no rthwest, o r o n a  right-la tera l fa ult striking no rthea st. W hile the ea rthqua ke o c c urred  severa l hund red  kilo m eters no rthwest o f the Ryukyu T renc h, where the
Philip p ine Sea  p la te b egins its no rthwestwa rd  sub d uctio n b enea th J a p a n a nd  the Eura sia  p la te, the sha llo w d ep th a nd  fa ulting m ec ha nism  o f this ea rthqua ke ind ic a te it o c c urred  o n a  c rusta l fa ult within the up p er
Eura sia  p la te. At the lo c a tio n o f this event, the Philip p ine Sea  p la te c o nverges with Eura sia  to wa rd s the no rthwest a t a  velo c ity o f 58 m m /yr.
T he Ap ril 15, 2016, M 7.0 event (U T C 16:25:06) o c c urred  o ne d a y a fter a  series o f fo resho c ks in the sa m e regio n, whic h inc lud ed  M 6.2 a nd  M 6.0 ea rthqua kes. T he Ap ril 14 events resulted  in a t lea st 9 fa ta lities a nd
o ver 800 injuries.
In c o ntra st to  this rec ent sequenc e o f sha llo w ea rthqua kes, m o st seism ic ity in the Kyushu regio n is rela ted  to  the sub d uctio n o f the Philip p ine Sea  p la te a t d ep th. Just thirteen M 5+ ea rthqua kes ha ve o c c urred  a t
sha llo w d ep ths (> 50 km ) within 100 km  o f the Ap ril 2016 events o ver the p rec ed ing c entury. In J a nua ry a nd  Ap ril o f 1975, two  sha llo w events with m a gnitud es o f M 5.8 a nd  M 6.1 - 40 km  a nd  65 km  to  the no rthwest
o f the Ap ril 2016 ea rthqua ke, resp ec tively – c a used  injuries, but no  kno wn fa ta lities. A sha llo w M 6.6 ea rthqua ke in Ma rc h 2005, just o ff the no rth c o a st o f Kyushu a nd  110 km  no rth o f the Ap ril 2016 event, c a used  o ver
1000 injuries a nd  a t lea st o ne fa ta lity.
Ma p p ed  fa ults in the regio n genera lly trend  ea st-west o r no rthea st-so uthwest, in a greem ent with the right-la tera l p la ne o f p relim ina ry fo c a l m ec ha nism s, a nd  the trend  o f ea rly a ftersho c ks. Sinc e the Ap ril 14, M 6.2
event (12:26:36 U T C), 19 o ther sho c ks ha ve b een lo c a ted , inc lud ing the la test M 7.0 ea rthqua ke.
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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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Volcanoes of the World (Siebert and Simkin, 2002)
PLATE TECTONICS AND FAULT MODEL
PB2002 (Bird, 2003)
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Distributio n o f the a m p litud e a nd  d irec tio n o f slip  fo r sub fa ult elem ents o f the fa ult rup ture m o d el a re d eterm ined
fro m  the inversio n o f teleseism ic  b o d y wa vefo rm s a nd  lo ng p erio d  surfa c e wa ves. Arro ws ind ic a te the a m p litud e
a nd  d irec tio n o f slip  (o f the ha nging wa ll with resp ec t to  the fo o t wa ll); the slip  is a lso  c o lo red  b y m a gnitud e. T he
view o f the rup ture p la ne is fro m  a b o ve. T he strike o f the fa ult rup ture p la ne is 224° a nd  the d ip  is 66°NW . T he
d im ensio ns o f the sub fa ult elem ents a re 5 km  in the strike d irec tio n a nd  2.9 km  in the d ip  d irec tio n. T he rup ture
surfa c e is a p p ro xim a tely 30 km  a lo ng strike a nd  10 km  a lo ng d o wnd ip . T he seism ic  m o m ent relea se b a sed
up o n this p la ne is 4.7e+26 d yne.c m .
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