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The project

Using the cross correlation 
of seismic noise to analyze 
the Earth’s structure 
& elastic properties:

Surface waves velocity

Attenuation

Anisotropy

Body wave
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understand the anisotropy 
of the noise wave-field and 
how this influence the 
measurement of velocity

LAPNET Array
42 Broadband stations!!!

Almost 3 years of continuos data!!!



Some results
Rayleigh waves seismic sections!!!

-Data from April to July 2008

-12 Stations

-66 Correlations

-Vertical component
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T=1s
T=8s 

(primary microseism)
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Thanks!!!



What we can learn from noise!?
Piero Poli

 PhD-LGIT Grenoble
FRANCE

Task Groups: T4.2 Extension of passive imaging, coda inversion to multiple scales
e-mail: polip@ujf-grenoble.fr



From the simple cross correlation 
of seismic noise we can reconstruct the 
seismic impulse between two stations, 
and use it to analyze the Earth’s structure 
& elastic properties:

Surface waves velocity

Attenuation

Anisotropy

Body waves

...

STEHLY ET AL.: ORIGIN OF THE SEISMIC NOISE X - 21

a)

b)

Figure 1. Schematic illustration of the effect of inhomogeneous noise sources distribution on

the degree of symmetry of cross-correlation. a) If the sources of noise are evenly distributed,

the cross-correlation of 1 and 2 is symmetric. b) In the case of a non-isotropic distribution of

sources, the cross-correlation between 1 and 2 is not symmetric in amplitude anymore, though it

is in arrival time.

D R A F T December 21, 2005, 5:17pm D R A F T

L. Sthely et alii



Which is our scope!?

Test the technique and improve it to the 
Earth’s structure imaging.

Which is our approach!?

Processing (i.e. beam-forming) of the 
retrieved noise correlation function to 
understand how the lack of theoretical 
condition introduce bias in the measurements.

(i.e. understand the anisotropy of the noise 
wave-field and how this influence the 
measurement of velocity)



Why LAPNET array?!

- Good data coverage

- Simple geological structure

- Perfect condition to improve and 
develop the technique

42 Broadband stations!!!
Almost 3 years of continuos data!!!



Some results
Rayleigh waves seismic sections!!!

-Data from April to July 2008

-12 Stations

-66 Correlations

-Vertical component

−300 −200 −100 0 100 200 300
0

100

200

300

400

500

600

Time (s)

D
is

ta
nc

e 
(k

m
)

−300 −200 −100 0 100 200 300
0

100

200

300

400

500

600

Time (s)

D
is

ta
nc

e 
(k

m
)

−300 −200 −100 0 100 200 300
0

100

200

300

400

500

600

Time (s)

D
is

ta
nc

e 
(k

m
)

−300 −200 −100 0 100 200 300
0

100

200

300

400

500

600

Time (s)

D
is

ta
nc

e 
(k

m
)

T=1s
T=8s 

(primary microseism)
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Some results
THE ANISOTROPY OF THE SEISMIC WAVE-FIELD

(northern summer)

Y. Yang and M. H. Ritzwoller Y. Yang and M. H. Ritzwoller

T=8s 
(primary microseism)T=25s

T=14s 
(secondary microseism)T=50s
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Some results
THE ANISOTROPY OF THE SEISMIC WAVE-FIELD

(Velocity bias)

Pedersen et alii

206 H. A. Pedersen, F. Krüger and SSTWG
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Figure 10. Group slownesses for each of the 703 traces, in the frequency bands FB1 (top left) to FB4 (bottom right). The group slowness is obtained as t/D
where t is the time corresponding to the maximum envelope of the filtered trace and D is the profile length. This procedure corresponds closely to applying a
multiple filter analysis onto the signals, but with only four frequency filters. The solid line (cosine) corresponds to group slownesses which would be expected
the incident energy is that of a plane wave propagating across the array from direction N290.

the black solid line) with the profile direction within the western
half-space while the eastern azimuths show a random scatter. This
azimuth dependence is independent on the processing method: it
was equally strong if the group velocities were calculated for cor-
relations calculated using pre-filtered signals where the amplitudes
had been fully discarded. The group velocities for FB2 are con-
sequently reliable only in a narrow azimuth range, between N260
and N280. Outside this range (in the western half-plane), veloc-
ity variations are dominated by the projection of the energy front
onto the profile, even for traces with a good signal-to-noise ratio
(see Fig. 6, direction N65–N85). FB3 and even more so FB4 have a
wider range of azimuths where the group slownesses are indicative
of the wave velocity, but at each extremity of this stable azimuth
interval they follow the shape of a cosine curve rather well.

In spite of the problems with individual group velocities, there is
no doubt that the traces in the favourable directions can be used for
tomography purposes. Fig. 11 shows the group velocity dispersion
curve for a station pair in direction N290 in the northern part of
the array. The dispersion curve is calculated by reassigned multiple
filter analysis (Kodera et al. 1976; Auger & Flandrin 1995; Pedersen
et al. 2003), and corresponds very well to group velocities observed
for a quarry blast along an array of seismic stations in north-eastern
Finland (Pedersen & Campillo 1991). The comparison with other
E–W profiles shows that group velocities vary up to 3 per cent in
the uppermost crust across the area. Due to the rapid group velocity
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Figure 11. Group velocities for an E–W oriented station profile in north-
ern Finland. The group velocities are obtained by reassigned multiple filter
analysis (Kodera et al. 1976; Auger & Flandrin 1995; Pedersen et al. 2003).
The solid line shows group velocities obtained in the same area by Pedersen
& Campillo (1991) for records of a quarry blast.

C© 2006 The Authors, GJI, 168, 197–210
Journal compilation C© 2006 RAS
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Some results
ATTENUATION!?
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Some results

P-Wave!?
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See you soon for further results!!!
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