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Distributed Acoustic Sensing

• Interrogator emits laser pulse into fiber. 

• Light backscatters off impurities in the fiber.

• Interrogator unit monitors the interference pattern of backscattered light. 
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Distributed Acoustic Sensing

Seismic Strain 

Δ𝐿𝐿
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Effect of gauge length on fiber sensitivity 

𝑑𝑑 𝑠𝑠 ≡ 𝜖𝜖𝑡𝑡𝑡𝑡(𝑠𝑠) = 𝑎𝑎 ⋅ 𝜖𝜖𝑥𝑥𝑥𝑥 +𝑏𝑏 ⋅ 𝜖𝜖𝑥𝑥𝑧𝑧 +𝑐𝑐 ⋅ 𝜖𝜖𝑧𝑧𝑧𝑧
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Effect of gauge length on fiber sensitivity 
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Full waveform inversion

S†𝜆𝜆 = 𝐑𝐑T(𝐑𝐑𝐑𝐑 − 𝐝𝐝)
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Receiver Matrix (R)

Geophones DAS
 Samples displacement wavefield at 

location of geophones
 Computes strain from displacement 

wavefields.
 Computes fibre strain, using fibre

geometry. 
 Invokes gauge length averaging of fibre

sensitivity.
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Inversion with gauge length >> fiber period
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Inversion with gauge length = fiber period
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Inversion with gauge length < fiber period
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Inversion with gauge length << fiber period
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Inversion with gauge length << fiber period

GL = 250 centimeters

GL = 25  centimeters

GL = 12.5  centimeters

GL = 3.125  centimeters

Geophone
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Conclusions

• DAS data can be readily incorporated into conventional FWI 
algorithms. 

• Gauge lengths, especially relative to fiber geometry, play a crucial 
role in FWI parameter resolution.

• Technological advances have the potential to move DAS fibers
towards true point sensors. 
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