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DFOS data generally suffer from higher noise " .
levels than conventional seismic sensors (e.q, 3 @
geophones). «
However, despite the lower SNR, the high ’ : e - oo
spatial density of DFOS system provides . > y .
much more information about the wavefield . P .
characteristics. g ' -
C. " ¢
Traditional filtering techniques alone are not ‘, ¢ %
be sufficient to improve the SNR &
. .0/0 e
Here we introduce a new approach for V
denoising DFOS data v’ I
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Clean Signal’s Spectrum
we aim to recover

, < | X(w)|
Raw signal

Spectrum Estimation
| Y(o) |

| Y(@)| =[X(w)]| +|D(w)|
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pectral Subtraction Denoising Method

Segmentation & Windowing Noise and Raw signal spectra for each frame

Raw DFOS data (for each channel)
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Utah FORGE EGS Site i

fiber optic cable

<85m >

VAL T e - DTRATV S T

-y ——
°

Induced seismicity data collected during the April 2022 stimulation; = -

wa

- T

|

Fiber optic cable in 2 monitoring wells; ‘
1050 channels; I channel spacing; |0 gauge length; data 4 kHz sampling frequency
{

=t T R s e ~<% 7
o e - T Sl e —
- B T el (I :
M B R TS T S !
SR w—~
de o —~id e
# iz Dl



Distance along fiber [m]
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Denoising Results on a Low SNR seismic event
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Overall FORGE results

Improved the SSNR for 29 real DFOS
MICcroseismic events.

Better performances with LOW SNR

Traditional filtering techniques alone not
sufficient to enhance the LOW SNR data
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-

- DFOS system deployed in the CO2 injection well (~35°

Max. Inclination) and it's clamped outside the.well's
oroduction’s tubing. Z
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The dataset: only regional events detetted.
1627 channels;: 2 m channel spacing (dx); 15m spatial
resolution; sampling frequency of 500 Hz.
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Results on a ML 2.6 seismic event
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Denolising Results on a ML

Distance along fiber [m]
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Overall ltaly CCS results

DFOS shows great monitoring performances event with fiber-optics cable installed in the injection well.

Improved the SSNR of real DFOS regional earthquakes data.
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Denoising Worktlow | General Flowchart
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Over-Subtraction
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Over-Subtraction: Parameters (a)

A general, but effective rule of thumb to set a : 5 SNR < 0 dB

e Smaller values for high-SNR frames (i.e., when signal is present) *=)3~ (3/20)SNR if 0dB<SNR<20dB
. L 1 SNR > 20 dB

® | arger values for low-SNR frames (i.e., when noise is present)

The SNR in the previous equation is

. N 9
estimated frame-by-frame for each channel of Zk—l ‘Yk(a))‘
the DFOS data and is calculated using the SSNRl — 10 log —

Segmental Signal-to-Noise Ratio (SSNR) : Z]]jz]_ |ﬁk(w)|2

20



Distance along fiber [m]
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-ORGE | Example on a Low SNR seismic event
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-ORGE | Example on a Very-Low SNR seismic event
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DAS Noise Levels in CCS dats

RMS Noise Level [dB]
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During the pre-COx injection stage of the CCS project, higher noise level were observed starting from different channels over time.
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