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FRAMEWORK
The seismic characterization of the recording sites plays a key role in the proper interpretation of the recorded ground-motion in
terms of amplitude, frequency content, and duration. Seismological analyses of accelerometric and velocimetric records are
usually performed to infer proxies for seismic characterization. Common parameters include the resonance frequencies of the
site, relative to soil deposits under the seismic station. These frequencies can be estimated from spectral ratios of the Horizontal
and Vertical components (HV) applied on Fourier and response spectra of seismic signals.
In this work, we estimate the lowest resonance frequency peak (fundamental – f0) and the frequency peak at which the HV curve
is maximum (dominant – fD), with the aim to explore the relationships between the resonance frequencies estimated through
different techniques.
Using high-quality Italian records, stored in ITACA database (http://itaca.mi.ingv.it), we estimated
the resonance frequencies of HV curves computed from:
• Fourier amplitude spectra of microtremor measurements – HVSR
• Fourier amplitude spectra of S-phase of earthquake waveforms – EHV
• 5% damped acceleration response spectra – HVRS
The peaks detection is based on the iterative procedure proposed by Puglia et al. (2011).
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To explore the relationship between f0 obtained from HVRS and HVSR, we use a
dataset of 154 peaked and multi-peaked HV curves of stations distributed on
the entire Italian territory.
The agreement between the fundamental frequencies is good (a), except for
stations located on deep basins or with multi-peaked HVSR curves (b). On the
other hand, the dominant frequencies are comparable (d) after excluding again
stations on deep basins and some having multi-peaked curves both using noise
and response spectra (e). In this case, the HV maximum amplitudes occur at low
and high frequencies for noise and response spectra, respectively.
The log10 of HVRS f0 and fD scales linearly (c-f) with the log10 of HVSR f0 and fD
values, as also observed by Hassan et al. (2019) using fD.
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For 50 stations of the 3A network, installed in Central Italy during
the last seismic sequence, we identify 33 f0 frequencies from
HVSR and EHV curves using small earthquakes (M < 4.5) and a
large dataset of waveforms. 17 HVSR curves are instead
classified as flat and among them, 13 EHV curves have small
amplitudes (< 3). The two techniques show a good agreement in
terms of frequency peaks (a), but there is not a clear peak
identification in the case of BB curves (red points). On the other
hand, the amplitudes of EHV curves, are 15% larger than those of
HVSR curve (b).
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