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Interrogator Unit

What is distributed acoustic sensing (DAS)?

Distributed acoustic sensing uses laser light pulses that are Rayleigh 
backscattered from small variations in the refractive index of the fiber.  An 
interrogator unit (IU) rapidly and repeatedly sends laser pulses into the 
cable and monitors the return time of the back-scattered light.

When a seismic wave passes by the fiber-optic cable, the cable is 
deformed, the scatterers move, and the IU detects the changes in the return 
time of the scattered light. This yields broadband measurements of strain (or 
strain rate) along the fiber with a spatial resolution on the order of meters 
over distances of multiple kilometers.
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Why are faster, more efficient algorithms 
needed for working with DAS data?
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Some targets for improved algorithms:

� Noise removal

� Noise as signal - ambient noise processing

� Real-time data products (SOH, low-f data)
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The challenges (and solutions) of using fibre-optic 
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DAS beamforming - poor due to lack of coherence
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Interpretation - DAS directional sensitivity
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The challenges (and solutions) of using fibre-optic 
cables as seismological antennas

Solution - use seismometer as reference, integrate DAS data
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Use DAS data to study signals and noise in the ocean
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Use DAS data to detect earthquakes and estimate magnitudes
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Distributed acoustic sensing using long range 
submarine fiber-optic cables

Use DAS data to detect faults via scattered waves
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Exploring The Subsurface with Regional DAS Networks: 
Results from the Imperial Valley Dark Fiber Project

Imperial Valley geothermal fields and DAS transect
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Abundant 
sources of 
noise:

Vehicles
Trains
Industry
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Vs models
from ambient 
noise analysis 
for array
subsets of
varying length
(1, 3, 5 km)
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"Stitched" Vs 
models from the 
different array 
subsets 
(1, 3, 5 km)
reaching to
different depths
(note: blue slow, 
red fast)
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Abundant
earthquake
data

M 2.6 near Salton Sea



Jonathan Ajo-Franklin, Rice University

Exploring The Subsurface with Regional DAS Networks: 
Results from the Imperial Valley Dark Fiber Project

Body-wave tomography
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DAS for aftershock recording

Rapid Response to the 2019 
Ridgecrest Earthquake With 
Distributed Acoustic 
Sensing, AGU Advances, 
Volume: 2, Issue: 2, First 
published: 25 June 2021, DOI: 
(10.1029/2021AV000395) 

Turning a telecom 
fiber-optic cable into an 
ultra-dense seismic array 
for rapid post-earthquake 
response in an urban area, 
Seismological Research  
Letters, revised and 
resubmitted, Aug. 2021.

Tangshan earthquake 
July 12, 2020, M5.1 


