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Objectives

o Use of multi-parametric dataset from Mt. Etnha (seismometers,
infrasound and fiber optics) to understand non-linear processes
in the ground.

e Analyze and attempt to model the behavior of rock response.

e Aid from laboratory observations to improve time dependent
assessments of natural hazards related to material failure and
ground response.
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Setup & Observations

e Channel spacing of 2 m. —
 Sampling rate of 1kHz. —
* Gauge length of 10 m.
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Strain-rate Correction (Engineered)

2019-09-11

— 00205

le-5
7.5 1

5.01

2.54

0.0

=2:57

-5.04

-7.51

Diaz-Meza et al., 2023

G F Z \.; E Funded by the Horizon 2020 .
1 * *
HPelmhultz Centre SPIN - Framewrk Progrc‘mme :'* " *: H E L M H 0 LT z

oTsDAMmM of the European Union
MONITORING A
RESTLE=2S EARTH




Observatory 48
275 m (common geometry)
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! Standard Deviation in Individual Fibers
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Stacking Standard Fibers

a } 2019-00-13 b )

2019-09-13
310 320 330 240 350 360 370 310 320 330 340 350 360 70 80 . .
: ; : . ; : ! i ; ; ; ; ! o
11:23:46.400 1
15
11:23:46.500 1.0
05 —
=
U 11:73:46.600 - =
E &
= 0.0 @
E
g
m
=
11:23:46.70¢ ~0.5
-10
11:23:46.800 4
~1m
11:23:46.900 4 - o
310 320 330 340 EET 380 370 310 320 330 340 350 360 370 380 '
Channel Channel

Diaz-Meza et al., 2023

Funded by the Horizon 2020

GFZ

Helmholtz Centre
Porsbpam

1

Framework Programme

of the European Union

MONITORING &
RESTLESS EARTH

HELMHOLTZ



Conclusions

e We compared stacked standard fibers with engineered fiber at Etna volcano to
understand the DDSS instrumentation.

e Avoid saturation. Dynamic range depends on the sampling frequency and the
gauge length. We can increase dynamic range, but we decrease sensitivity.

116 -10~?(m/rad) - fs(Hz)

Evv: = COUNLS -
e Lg(m) - No.

e We can correct strain-rate saturation for low noise datasets.
e We reduced noise up to 20% by stacking fibers.
e (Continue to assess the non-linearity from corrected or discarded signals.

Diaz-Meza et al. 2023, "On the comparison of records from Standard and
Engineered fiber optic cables at Etna volcano (Italy)", Sensors, MDPI, In press.
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Strain Transfer

e Glass index and ground coupling e
discarded. e T

e Structure between Standard and  seeireee o
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e PDN Observatory
(2.1 km from Mt.
Etna.)

e High activity.
e 0.1 -100 Hz.

e Non-consolidated
scoria (2-3 cm
particle size).

e 26 Broad-band and
12 Infrasound
stations (200 Hz).
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