Detection and characterization of seismic
signals with dense arrays
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Recap: Characterization of traffic
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The 9N seismic network [1]
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Temporary network (2018/08/30 — 2018/09/16)
1.5 km long DAS cable (2 m channel spacing)
15 geophones

4 broadband seismometers

6 infrasound sensors
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Mix of seismic signals

Volcano-tectonic earthquakes Volcanic explosions
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Detection methods

1. Spectral width of coherence matrix
2. First eigenvector of coherence matrix
e Clustering of EVs
e EV of known events as matched filter

3. Template matching (time domain)

— Comparison of geophone and DAS data
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Spectral width of coherence matrix

[ ] Raw DAS record (2018-08-31T19:00:09.1402)
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Spectral width of coherence matrix

Spectral width geophone 2018-09-05
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Detection based on spectral width

Spectral width DAS 2018-09-13T09:59:48.760000Z
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Detection based on spectral width

Spectral width DAS 2018-09-13T09:59:48.760000Z

o
=]

%30
220
- 10
0 560 1000 - i§o§ ZObO 2500 V 3060 3500
Time (s)
Mean 29.9-49.8 Hz
all W]
% 3.5
3.0
2.5 T T T T T T T T
0 500 1000 1500 2000 2500 3000 3500

Time (s)

B = SPIN

MONITORING A
RESTLESS EARTH

Channel number

100

200 A

300 A

400

500 A

600

700

Raw DAS 2018-09-13T10:09:33.757000Z

810

820

830 840 850 860
Time (s)

2000

1000

—1000

-2000

Strain rate (a.u.)



Summary detection power 30.0-40.0 Hz
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SW differences geophone & DAS

Spectral width geophone 2018-09-13
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Clustering of first eigenvector

Matched filter for cluster 7 Matched filter for cluster 67
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Template matching of degassing events
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Comparison geophones & DAS

,,,,,

| Geophone oAs

# Detections (10 MAD) 8 12
MAD 0.0167 0.0115
Max. CC 0.3016 0.2894
Ratio 18 25

# Channels 42 (14*3) 410
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