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The mainshock waveform shows evidence for 
source complexity: an emergent (EP) onset 0.6s 
before an impulsive (IP) arrival (observed at 33 
stations!!!). Below an example of a near field 
station. 

(Di	
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  et	
  al.,	
  2011)	
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Black	
  and	
  grey	
  arrows	
  are	
  the	
  rupture	
  velocity	
  vectors	
  for	
  rupture	
  <mes	
  between	
  0-­‐2s	
  and	
  
over	
  2.0	
  s,	
  respec<vely.	
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The	
  2009	
  L’Aquila	
  sequence	
  and	
  literature	
  



Stress	
  drop	
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  Radiated	
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Ø  a	
  foreshock	
  sequence	
  las<ng	
  for	
  months	
  at	
  the	
  base	
  of	
  the	
  main	
  fault	
  plane	
  
and	
  showing	
  a	
  sharp	
  change	
  in	
  the	
  seismic	
  wave	
  propaga<on	
  proper<es	
  
about	
  a	
  week	
  before	
  the	
  mainshock	
  

	
  
Ø  no	
  evidence	
  for	
  accelera<ng	
  moment	
  release	
  before	
  the	
  mainshock	
  
	
  
Ø  a	
  complex	
  rupture	
  onset	
  and	
  evolu<on	
  (EP	
  and	
  IP	
  phases)	
  characterized	
  by	
  

two	
  dis<nct	
  (up-­‐dip	
  and	
  along	
  strike)	
  stages	
  of	
  rupture	
  history	
  likely	
  due	
  to	
  
structural	
  complexi<es	
  

Ø  heterogeneous	
  slip	
  distribu<on	
  an<-­‐correlated	
  with	
  seismicity	
  paIern	
  

Ø  similar	
  values	
  of	
  source	
  parameters	
  for	
  fore-­‐	
  and	
  aJershocks.	
  

	
  We	
  observed	
  



Our	
  results	
  show	
  that	
  the	
  L’Aquila	
  earthquake,	
  despite	
  its	
  moderate	
  size,	
  
featured:	
  
	
  
²  clear	
  direc<vity	
  effects	
  coherently	
  with	
  previous	
  normal	
  faul<ng	
  

earthquakes	
  in	
  the	
  Apennines;	
  

²  a	
  complex	
  direc<vity	
  characterized	
  by	
  an	
  up-­‐dip	
  and	
  along-­‐strike	
  rupture	
  
propaga<on;	
  

²  a	
  peculiar	
  spa<o-­‐temporal	
  evolu<on	
  of	
  seismicity	
  near	
  the	
  nuclea<on	
  
volume	
  with	
  co-­‐located	
  foreshocks,	
  repeaters	
  and	
  aJershocks;	
  

²  evident	
  implica<ons	
  for	
  structural	
  and	
  fric<onal	
  control	
  of	
  faul<ng.	
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