CALIBRATING FIBRE-OPTIC
DISTRIBUTED ACOUSTIC

AT

UKCCSRC FOCUSED FUNDING
19 AUGUST 2026



MOTIVATION AND OBJECTIVE

Opportunity

Fibre-optic Distributed Acoustic Sensing (DAS) offers an opportunity for CCS monitoring by using
existing telecommunications cables.

Problem

DAS measures strain-rate rather than acoustic pressure or velocity, which are more directly
interpretable physical quantities.

The gap this project fills

Calibrating DAS strain response against acoustic pressure and frequency. Across the 1-20 kHz range
relevant to CCS wellbores, e.g., leakage monitoring!’-2l.

The goal

To reduce uncertainty in interpreting DAS monitoring data from existing telecom and monitoring fibres
used in UK CCS environments.




EXPERIMENTAL SETUP
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Fibre seismic-style wiggle plot
loading_5bars/Pulse_Tube 12 June Run_1 20260612T101141.009836Z.phs.h5

FIBRE DAS RESPONSE
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Fibre seismic-style wiggle plot
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Original vs Filtered DAS Signal -unloading_2_5bars
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IMPULSE RESPONSE How a system responds to an input, revealing its timing, amplitude,

and frequency-dependent behaviour.
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FAST FOURIER
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FFT OF FIBRE RESPONSE
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SIGNAL-TO-NOISE RATIO SNRis frequency-dependent wh|Ie also belng affected by

hydrostatic pressure
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SNR VS PRESSURE
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IMPULSE RESPONSE - FIRST ARRIVAL VS MULTIPLES

—— Hydrophone

]

Amplitude

—0.C5 1

h
\ 0.05 1
2 0.0 +—Q“+—-<
\

—0.10 1

v.UC3 1 —— Fibre Optic

0.0C2

0.0C1 A I

will l
J A Lnlfu\dzl.w I L 2l n ol
o.0co M0 ‘-;w“.‘” oL Bl
i -'.J_;I\HUP I.!!IlllL‘h‘Il" \mw\p‘ww‘mn WO fulm ) | o L n
]

| .
T W | Ll 1L N T (TP

L Jdatld, .jr\L,‘PZ daad ol b st e LRI s tadon LARIRL oot dt sl el Ll b a8
4 ""l-r'!J'-uW‘r-‘!""“‘w;pj'-_;"u-' N v.—F'[u""'\’l“ g “'A‘\"'u""wzu_ r'-ﬂl‘.c‘.J““‘]I " '\H‘hh';‘\u JTI\ ‘" hlwl-l"\[ L"""l‘l’l"“u‘lﬂﬂ ' <‘.‘ﬂ} ul“l “-\ 'r]'“ o

Amplitude

—0.0C1

—0.0C2 A

—0.0C3 . I .
Ll 10 20 30
Time (ms)

316 SS Tube .
40 50
252 mm OD

70mm ID

The 5-ms window isolates the first acoustic arrival
for frequency-domain analysis.

Acoustic source

Endcap



FREQUENCY ANALYS'S Both fibre channels capture the 1-10 kHz excitation, but with

different spectral amplitudes indicating channel-dependent fibre— —

OF FIRST ARRIVAL acoustic coupling.
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CALCULATING SENSITIVITY
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Quantifies how strongly the fibre responds to an applied

acoustic pressure, allowing quantitative comparison. It —
provides a basis for calibrating DAS measurements -
against acoustic pressure.
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TAKEAWAY MESSAGE

Laboratory calibration demonstrates that

fibre-optic DAS able to detect kHz-range

acoustic signals relevant to acoustic

monitoring, with performance strongly

controlled by frequency-dependent

coupling between the fibre, surrounding

medium, and acoustic source.

Frequency-domain analysis showed that

DAS sensitivity varies across the

investigated bandwidth, highlighting the

need for frequency-dependent calibration

for quantitative interpretation. Across 5-100

bar, pressure had little effect on sensitivity,

while differences between fibre channels

were more pronounced, likely reflecting

local coupling conditions.
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