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- - Earthquakes and thunderstorms detections
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Design of the experiment
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Cloupling settings

> Several fibres mmm oand bags (spaced)
» Several couplings == Sand bags
Section limits

, . #10°

0.96 0.98 1 1.02 1.04 1.06 1.08 1t




SnT 2025 Fi.

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE

T ]
AVASH ! reCcoraln cXdalll c
11
Signal of the Shot 02, GL = 30.0 m Shot time 2020-10-26T16:50:30
" B
; £ & |
i b : : .
16:50:32.000000 1 (*virasal en (‘virasal end g E 2| 1000
of the of the '_. : |
galiery in gallery in £ | }
1st arm 2nd arm ; i |
i i
“ I | - 500
- .2
L 16:50:32.200000 A ; Pt -~
- 6: 32. - i ! ‘é
= R , f ‘ : - 4 =
w - R T L | 0 £
E 4, r I 5 . ’ E
F : k& n
¢ B )
; e %1 |t -s00
16:50:32.400000 § e |
[ T a 1
. 3
i f& 2 |
) Em— . [— . u - 4; 2 ‘ -1000
> . ' . |
~fv——15: arm, both dlrecuons'—‘} ——— ——-— 2nd arm, both direcions—-- " g Y 3]
[unnel Section -+|m - — - - = v v |
A - : . 2 v . - ! . - )
0 1000 2000 3000 4000 5000 6000 2000 _10000
Distance along the fiber [m] 21000 § -
70800 { oAs U
Coupling condition: Type of fiber: =" g
s 1) Laid Fiber men MultiSens ; LMe ‘# w):..\/ ==
m— 2a)Weighted Continuously wess BRUsens 2 '**"°| T j
2b)Weighted Spaced — CIMT = 70000 { JTunnel .e :
3)Cemented-trenched ) MQ_QMQ
' Telecom — “"¢| jnteprogated
s 4)Unknown coupling _— \/DF 59606 | \*
5)Trunked in the wall — —
P e L -,ci»‘:“‘l' A -,r:f-"": R 5

E distence [m]



SnT 2025 e

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE

Coupling — Prelimlnary results

Comparison between signals around MIGA in Shot 2
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Location — Back projection of DAS data

»3 differents models tested : constant P velocity, constant S velocity, velocity depends on incidence

»Filters applied : high cut 30Hz, envelope, envelope + high cut 30Hz
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Automatic phase picking - AT

EQNet
PhaseNet
PhaseNet-Das
https://academic.oup.com/gji/article/216/1/261/5129142 https://www.nature.com/articles/s41467-023-43355-3
PhaseNet picks with prob >= 0.5 PhaseNet-DAS picks with prob >= 0.5
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PhaseNet (trace-based picking) provides a higher number of phase picks.

PhaseNet-DAS (image-based picking) delivers more continuous and coherent picks across the dataset.
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Location method: NonLinLoc
Bayesian Localization and Confidence Ellipsoid Estimation

Shot 2: true source location is inside the confidence ellipsoid
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Fxplosion 1nsilide the gallery

PhaseNet picks with prob >= 0
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Grid search method: Good location precision in X, Y and Z gallery elevation: 500m
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Earthquake detection

(M 7.7 at 8500km)

Myanmar earthquake 28/03/2025
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Conclusion

DAS fiber optics delivers cutting-edge performance through:

*Coupling effect: Critical for accuracy-optimal
cable coupling with its surroundings ensures
reliable, high-fidelity data acquisition.

*Sensitivity: Detects small events for near-
filed detection.

‘Event location/data processing: Enables real-
time localization and advanced analysis of
geophysical events.

‘Earthquakes & thunderstorm detection: Provides
early warning and detailed monitoring for
natural hazards.
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Thank you

vincent.bremaudlcea. fr
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Automatic phase picking
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Fibre optique

Submarine cable
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J-I_ Laser pulse propagating
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scattering effect
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Central PBT loose tube with optical fibers,
gel filled

Tight buffered optical fiber - Metaliic loose tube
gel hiled FIMT

- 24 hbers

Ripcord

Glass reinforced plastic rod

Outer Halogen Free jacket

- EPR outer sheath LSZH outer sheath

- Plastic protection layer wath Laminated glass yarm
interlocking system

Loose tube
- Multilayer buffer and strain transfer

layer with interlocking system Fibre optic

- Special strain sensing optical single
mode fiber Ripcord
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