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gﬁ Introduction




MED-SUYV is an European project finalized to the study of

Mediterranean volcanoes

- - J"---' "q,‘.-. > e T
ol o ”" e Lt <. '---4:..* R -..'

"’"P" et "“r "’}"Nﬁ .ﬂt/‘*"; ")-\ 4 "(rv -"";"l‘, -

f r"\‘Fﬁ-..’!. h.’_,: ""Rﬁ ,} 1 ,;b*s.“:-;;‘tm ;0/
-T v ]

Project Goal: development and implementation of a state-of-the-art
infrastructure for the volcanic risk management life-cycle, from the
observation to people preparedness, in southern Italy.
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Fiber Bragg Grating
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gg Description of the Sensor




The Sensor
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Interrogation System
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Strain data since May 2016
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Eruptive Event December 2018
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An electronic drawback caused the losses of December 2018 and January 2019 data
Nevertheless it is clear the effect of the eruptive events that push and pull Z and
WE sensors respectively of about 15 ue
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Earthquakes

Z [mm/s]

E [mm/s]

—Colocated Selsmometer —Strain bandpassed [0.01 10] Hz
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The recorded strain amplitude of the order of tens of nanostrains is in a
very good agreement with the model suggested by Barbour and Crowell

A. J. Barbour and B. W. Crowell, Seismol. Res. Lett. 88, 354 (2017).



https://doi.org/10.1785/0220160155

Eruptive Event
Strombolian activity of first days of February 2017
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Comparison between Vertical and East-West strain sensors with
X and Y channels from the Monte Denza (MDZ) tilt station
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Conclusions

Reached goals Possible Improvements

v Cheap instrument for long term ® Improvemet the data alaysis technique
monitoring
® New readout system

v Fast Event detection
@ Array of sensors

v Eruptive event detection

Thanks for your attention

More details can be found in:
E. Maccioni, U. Giacomelli, D. Carbone et al, Rev. Sci. Instrum. 90, 094501 (2019)‘@ ol



https://doi.org/10.1063/1.5086516
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Strain Reconstruction

The core of this procedure is the combination of an Array
Waveguide Grating (AWG) and the S-Ratio Technique

The AWG split the FBG retlected light in a series of output
channels in function of the wavelength

The S-Ratio is the ratio between the difference and the sum of
the output intensity of two consecutive AWG channels

In this way it is possible to detect wavelength change of the
order of 1 nm that corresponds to a strain of 1 ne¢




Array Waveguide Grating
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4 16 output channels separated by
0.8 [nm], FWHM 0.6 [nm]
4 Temperature sensibility = 2 [pm/°C]

4+ RED two consecutive output channels of AWG
4+ BLUE FBG reflected intensity light
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