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Table S1: Parameters used in config table of MSNoise. Note that dtt_minlag and dtt_width, usually defined in the config table,
are instead defined within the filter table (i.e. Table S2).

name value
analysis_duration 86400
cc_normalisation NO
cc_sampling_rate 25
cc_type CC
cc_type_single_station_SC CC
clip_after_whiten Y
components_to_compute ZZ
components_to_compute_single_station EN,EZ,NZ
corr_duration 1800
dtt_lag static
dtt_maxdt 0.25
dtt_maxerr 0.1
dtt_mincoh 0.5
dtt_sides both
maxlag 120
mov_stack 5
overlap 0
preprocess_highpass 0.01
preprocess_lowpass 8
preprocess_max_gap 10
preprocess_taper_length 20
ref_begin 2013-01-01
ref_end 2022-01-01
resampling_method Lanczos
stack_method linear
stretching_max 0.01
stretching_nsteps 1000
whitening A
whitening_type B
windsorizing 3

Table S2: Parameters used in filter table of MSNoise. Note, this uses a modified version where dtt_minlag and dtt_width are
defined within the filter table rather than config table (Table S1).

ref low mwcs_low high mwcs_high mwcs_wlen mwcs_step dtt_width dtt_minlag
2 1.0 1.1 2.0 1.9 4.0 2.0 20.0 5.0
3 2.0 2.1 4.0 3.9 2.0 1.0 10.0 5.0
4 0.5 0.55 1.0 0.95 8.0 4.0 30.0 10.0
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Figure S1: Comparison of surface air temperature and sea-level atmospheric pressure measurements at Stromboli with those
from other meteorological stations with improved data availability (Messina for temperature measurements and Catanzaro for
sea level pressure).
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Figure S2: Velocity changes computed in three different frequency bands using moving-window cross-spectral technique (blue)
and the stretching technique (green). Volcanic activity described by red-dashed-lines = paroxysms, orange-dashed-lines = major
explosions, light-green-shading = lava flows, dark-green shading = 2014 flank eruption. [A] 0.5–1.0 Hz. [B] 1.0–2.0 Hz. [C] 2.0–
4.0 Hz.
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Figure S3: Spectra of velocity changes (stretching technique) at different frequencies visualized through application of Lomb-
Scargle periodogram [Lomb 1976; Gherghetta and Pomarol 2000]. This fits a range of sinusoids with different frequencies to
a given signal, returning a unitless power that reflects the goodness of fit. We use the open source Python package SciPy
[Virtanen et al. 2020] for this (scipy.signal.lombscargle function), outputting the normalized power. With this, the computed
periodogram is normalized by the residuals of the data around a constant baseline (at zero). Vertical-dashed black line indicates
365-day (annual) period. [A] 0.5–1.0 Hz. [B] 1.0–2.0 Hz. [C] 2.0–4.0 Hz.
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Figure S4: Long-term 0.5–1.0 Hz velocity changes (365-day smoothing, stretching technique) for [A] individual single-stations
and [B] individual station pairs. Volcanic activity described by red-dashed-lines = paroxysms, orange-dashed-lines = major ex-
plosions, light-green-shading = lava flows, dark-green shading = 2014 flank eruption.
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Figure S5: Comparing 2.0–4.0 Hz velocities (using moving-window cross-spectral technique) recorded at STRA station with
other four stations. Volcanic activity described by red-dashed-lines = paroxysms, orange-dashed-lines = major explosions, light-
green-shading = lava flows, dark-green shading = 2014 flank eruption. [A] Single-station seismic velocities for all stations. [B]
Velocities for STRA station compared with average of IST3, ISTR, STR1, and STRE stations. [C] Difference between average
velocity of STRA and other four stations. Grey dashed-lines represent one standard deviation of all calculated differences over
the nine years either side of zero (black dashed-line).
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Figure S6: Comparing 1.0–2.0 Hz velocities (stretching technique) recorded at STRA station with other four stations. Volcanic
activity described by red-dashed-lines = paroxysms, orange-dashed-lines = major explosions, light-green-shading = lava flows,
dark-green shading = 2014 flank eruption. [A] Single-station seismic velocities for all stations. [B] Velocities for STRA station
compared with average of IST3, ISTR, STR1, and STRE stations. [C] Difference between average velocity of STRA and other four
stations. Grey dashed-lines represent one standard deviation of all calculated differences over the nine years either side of zero
(black dashed-line).
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Figure S7: Comparing velocities measured at STRA station and all other stations at different lag times in the coda. Volcanic
activity described by red-dashed-lines = paroxysms, orange-dashed-lines = major explosions, light-green-shading = lava flows,
dark-green shading = 2014 flank eruption. [A] Velocity changes at STRA station. [B] Average of velocity changes at IST3, ISTR,
STR1, STRE stations. [C] difference between STRA and average of other stations.
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Figure S8: Comparison between lateral sensitivity kernels computed using 10 s central lag time and sensitivity kernels using
20 s central lag time. In each subplot, only contributing stations (triangles) are filled (white). [A] STRA station sensitivity, 10 s
central lag time. [B] combined sensitivity of IST3, ISTR, STR1, STRE stations, 10 s central lag time. [C] STRA station sensitivity,
20 s central lag time. [D] combined sensitivity of IST3, ISTR, STR1, STRE stations, 20 s central lag time.
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CC = -0.09
(zero lag)

Figure S9: Single-station velocity changes at 0.5–1.0 Hz (blue-line) compared atmospheric pressure changes (both smoothed by
90 days). The zero-lag correlation coefficient is also computed (CC = –0.09) at this smoothing. With no smoothing, the absolute
value of the correlation coefficient falls below 0.01.
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Figure S10: Long-term0.5–1.0Hz velocity changes (90-day smoothing, stretching technique) for [A] individual single-stations and
[B] individual station pairs. Volcanic activity described by red-dashed-lines = paroxysms, orange-dashed-lines =major explosions,
light-green-shading = lava flows, dark-green shading = 2014 flank eruption.
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Figure S11: Spectra of velocity changes (stretching technique) at different frequencies for different single-station, visualized
through application of Lomb-Scargle Periodogram [Lomb 1976; Gherghetta and Pomarol 2000]. See Figure S3 caption for ad-
ditional details on normalized power output. Vertical-dashed black line indicates 365-day (annual) period. [A] 0.5–1.0 Hz. [B]
1.0–2.0 Hz. [C] 2.0–4.0 Hz.
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Figure S12: Sensitivity kernels for Rayleigh waves between 0.5–4.0 Hz. dc/c represents relative change in Rayleigh wave phase
velocity and dβ/β the relative change in shear wave velocity. Velocity model consists of linearly increasing velocities from Vs =
670 m s−1 at the surface (corresponding to average shear-wave velocity in upper 100 m from Chouet et al. [1998]) to 2500 m s−1

at 2 km depth (corresponding approximately to the models of La Rocca et al. [2004]).
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