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What is ambient noise?
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Ambient-noise imaging and monitoring

Ambient seismic wavefields are sensitive to subsurface structure and its time-lapse changes,
but low-cost signals without using manmade sources.
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Field dataset

« Otway Test Site in Australia

« Multiple fiber-instrumented
wells

 Continuous recording of
acoustic motion (DAS)

* One-day data is processed
(baseline data).

 Data recorded in CRC5, CRCB6,
CRC7 and surface.

- 250GB/day.
* 5-m receiver spacing
* 10-m gauge length

 We’re working on CabonSAFE
sites.
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DAS cable trajectory
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Power spectra show depth dependencies and noisy band.

Station CRCS5_500, 10-31-2020
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We can extract clear wave propagation between
wells after ambient noise correlation.

30-50 Hz
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We can extract clear wave propagation between

wells after ambient noise correlation.
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We can extract clear wave propagation between
wells after ambient noise correlation.

30-50 Hz
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We only use good quality frequency bands for inversion.
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Neighbourhood Algorithm inversion
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Figure 10. Model parameterization including 11 parameters: (1) P,
controls the layer depths, (2) V,, surface velocity, (3) a, the curvature

of the velocity profile, (4-7) cubic B spline perturbations to the power
law S wave velocity profiles, S; to 5,4, (8-10) cubic B spline radial
anisotropies, Ss to S;, and (11) a power p for the anisotropy spline knots
controlling the depth extent of the anisotropy.

Mordret et al., 2015
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Case 1 (Group dispersion at negative lag)

Red: data
Black: prediction

Color: misfit Black: final model (minimum misfit)

White: well-log Vs profile (Glubokovskikh et al., 2021)
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Case 2 (Group dispersion at positive lag)

Red: data Color: misfit Black: final model (minimum misfit)
Mode O Black: prediction Black: data, White prediction White: well-log Vs profile (Glubokovskikh et al., 2021)
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Mode1 )
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White: well-log Vs profile (Glubokovskikh et al., 2021)
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Polarity flip at shallower depth at higher frequency.
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t shallower depth at higher frequency.
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Polarity flip at shallower depth at higher frequency.

2H

Hz

1

.B8Hz

0

oHz

0

SHz

0

S 1\~m %

R
e
&

¢

A

A IS AAA T e
AT
A e
VA
AN
e
\VAVz
':\ér\\‘\‘
%
SR
0

Y
AN
X

)

I

LA
RIS
e

|
7y

L

RRAA

AT ERE S,
SR

o

v

16584

3)

« ) IMMMMD ) Q«W WAR AM

IO UL L L] (@@w«“@€« « @«

,WAAAA/WW/%%%% s ) o > DI
S

N

{ D D) AAA&AAA@RNA%\ @@ LK « & @““«
N> LK & E (@ IO vvvvv‘vv,?vwv% ».WA‘./ Wm Vv%vwwvmw.%mw%ﬁ > Wvﬁkﬂﬁ@%ﬁﬁi
SHH»») DD (i « (e 2&»&%&5@@%&@
Aﬁ@éﬁ AAMA « & z D > DD DD DI

PR« (e« > ) > DODOIODDI S

S >0

€ (sec)

Lag tin

,vJvVvvva (> ‘ww»v\vvv\“vvv WM

fﬂvﬁ%ﬂfffffﬁf/ffﬁﬁwﬁ%ﬁ vvvvvaWwiv A\MMMM ,& M

M\ e Tt

@
vvw.v DD
K ///..”ffﬁv/% > > > MMNVVNNNMNAA N,\NA Nﬁ\ @« « (@@«
D O R < SO0 >
S0 00 SR T
ECE > IO
> vV%&VWV!vvvwvvw\vavV DO @@ L
C (= DDV DD » wavwv.\vvwvv\v

« (&

m .MNNA QVMN 2

M M M v . «w

i
A .mewvvv,vvmvvv @ NA MMVA:AWVA Avvu
« m NAAAAAAA@NA&AMNA miv,v%w VAvavfuvvwwvvawwmm%@égu DO
) ENV NAWNMN«AA ( « NA«N @ NNNN&N ((« ﬁ%ﬁ AA mnﬁﬁma ﬁ%«ﬁﬁ

OO e « (L @« A\ M

<l v

DO 55555

D) D)) « (@« Aﬂmﬂ
» NNK%QW D)) vyvvwvv « « f«

%%%@f
(@@@@@a@ W D00 Wv

v : mwmmvm%@«xﬁ «
.

X

QL i

.

D))

ES A
ES VA

((-"“ «
DO » ) Wi L

S

«
VV D)

T

DI
@«

v»vgvvgvvvvv >

o

D))
NN@%@V

e

o o
S

200
300
400
500
600
700
1200
1300
1400
1500
1600

=]

18



Theoretical zero-crossing depths fit well with fundamental mode.
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Conclusions

« With ambient noise, we can extract body and surface waves propagating
through the injection reservoirs.

 Dispersion and zero-crossing analyses indicate that we mostly extracted
the fundamental mode of the Rayleigh wave.

* The inverted velocities match well with well-log data and sensitive to the
medium between wells.
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