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OUTLINE 

•  Theory of seismic noise correlation 
•  Tomography of Finland 
•  Body waves 
•  Conclusions & perspectives 



THEORY OF SEISMIC NOISE CORRELATION 
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(Weaver, 2005) 

 ‘…equipartitioned wave fields 
must have correlation 
functions equal to the signals 
that one would obtain 
following a concentrated 
impulsive force (GF)….’ 
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Several applications using Surface waves 

SURFACE WAVES 

Tomography 
 

Seismic velocity change 



www.quest-itn.org 

Several applications using Surface waves 

SURFACE WAVES 

Tomography 
 

Seismic velocity change 
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TOMOGRAPHY OF FINLAND 
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ANT in northern Finland 

Rayleigh 
Love 

10-20 sec 1-10 sec 

POLENET/LAPNET Seismological array 
42 3 components broad-band stations 

 
Archean crust (4 Ga) 

 
Excpected vel. variation: ±2% 

 
Strong directivity of seismic noise  
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TOMOGRAPHY OF FINLAND 

ANT in northern Finland 
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TOMOGRAPHY OF FINLAND 

ANT in northern Finland 

4H WINDOWS 

STATISTICAL 
ANALYSIS 

WHITENING 

CORRELATION 
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TOMOGRAPHY OF FINLAND 

R( j) = !( j, ref )
!(ref , ref )!( j, j) SNR( j) = max(signal( j))

rms(noise( j))

4h OP 
12h OP 
4h 1-bit 
4h linear 

Quality of the correlations 



www.quest-itn.org 

TOMOGRAPHY OF FINLAND 

Group Velocity Vs Model 
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TOMOGRAPHY OF FINLAND 

An homogeneous 
crustal model 
 
…’attenuation measurements for S 
wave in the crust  
(Uski & Tuppurainen 1996) suggest 
that the mean-free path is at least of 
the order of the aperture of the 
LAPNET network’...(Poli et al. 2012) 



BODY WAVES 

ZZ components RR components 

FB 0.5-1 hz 



BODY WAVES 
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CONCLUSIONS & PERSPECTIVES 
•  Surface waves tomography: it works!!!! 

 
•  Understand the effect of ‘windowing’ in noise correlation 

•  Exctration of body waves everywhere (?). 

•  Observation of body waves reflected from mantle 
discontinuities/CMB using stacking thechniques. 

 
 

•  Imaging/monitoring using body waves. 
 

 


