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Introduction:  We  analyze  continuous  ambient  seismic  noise  records  obtained  from  broad-­‐band  sensors  over  the  active  volcano  Piton  de  la  Fournaise  on  la  
Reunion  Island  from  June  to  December  2010.  During  this  time  two  volcanic  eruptions  occurred  at  two  distant  places.  We  calculate  the  ambient  noise  cross-­‐correlation  
functions  for  this  period  and  develop  a  linear  least  square  inversion  to  locate  the  observed  changes  in  space.  We  address  the  following  points:  

Piton  de  la  Fournaise   Effect  of  changes  on  the  coda   Apparent  velocity  variations  and  
decoherence  in  the  coda  

Inversion  of  the  apparent  relative  velocity  changes  

Conclusions  
  
The   observed   temporal   variations   parameters  

are  precursors  of  the  two  volcanic  eruptions.  
  

  
The   location   of   the   changes   are   in   good  

agreement  with  the  actual  eruptive  activities.  
  

  
  These   results   demonstrate   that   the   coda   of  

ambient   noise   correlations   contains   deterministic  
information   on   the   position   of   the   eruptive  
process   in   an   active   volcano,   and   also   offer   an  
original  and  significant  constraint  on    the  location  
of  forthcoming  volcanic  eruptions.    

Inversion  procedure  

Sensitivity  kernel  
Pacheco  and  Snieder  (2005),  
Larose  et  al.  (2010),  Planès  et  al.  (2013)  

Intensity  propagator  
(Diffusion,  radiative  transfer)  
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  Can  we  locate  the  eruptions?  
  Can  we  forecast  the  location  of  a  future  eruption?  

Stretching  technique  

-­‐Intense  eruptive  but  weak  tectonic  
activity  
-­‐Ambient  seismic  noise  is  constantly  
monitored  
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Seismic  network  
-­‐21  broad-­‐band  stations  
-­‐7  months  (June   Dec.  2010)  
of  continuous  seismic  record  
-­‐2  eruptions:  Oct.  14th-­‐31st    
Dec.  9th  -­‐11th    

-60 -40 -20 0 20 40 60-0.5

0

0.5

Time (s)

N
or

m
al

iz
ed

 A
m

pl
itu

de
(a)

(b)

 

 

Reference
Current correlation

35 s
(a) time  delay  (velocity  

change).    
(b) after  a  correction  of  

the  time  delay  
(structural  change).  

Linear  least  square  inversion  

Seismic  data  (dv/v  and  
decoherence)  are  affected  
differently  by  the  
eruptions  according  to  
their  location.    
  
We  study  the  data  
separately  for  the  periods  
marked  by  P1-­‐P6.  

GPS  data  
  

200 250 300 350-0.6

-0.3

0

0.3

0.6

dv
/v

 (%
)

(a)

P1 P4 P6P2 P3 P5

200 250 300 350
0.7

0.8

0.9

1

C
C

(b)

200 250 300 350
-0.2

0
0.2

dX

200 250 300 350
-0.2

0
0.2

dY

200 250 300 350
-0.2

0
0.2

time (Julian days)

 d
Z

 

 

FOAG
SNEG

200 250 300 350
-0.2

0
0.2

dX

200 250 300 350
-0.2

0
0.2

dY

200 250 300 350
-0.2

0
0.2

time (Julian days)

 d
Z

 

 

FOAG
SNEG

Hadziiannou  et  al.  2011  

S  
R  

0 0.01 0.02 0.03

0.65

0.7

0.75

0.8

max velocity drop (-  v/v)max

re
s

 

 
=1km
=2km
=3km
=4km
=5km
=6km

m =2*10-3
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d=Gm  

L-­‐curve  criterion  to  
cope  with  under-­‐
determination  
(Hansen  1992)  
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