CEGU26

GENERAL ASSEMBLY

EGU26-2237, updated on 06 Sep 2026
https://doi.org/10.5194/egusphere-egu26-2237

EGU General Assembly 2026
© Author(s) 2026. This work is distributed under

the Creative Commons Attribution 4.0 License.

Detailed 3D bedrock geometry in the Firenze area from HVSR
seismic noise measurements, seismic noise inversion and
dispersion curves of surface waves

Najmeh Ayoqi and Emanuele Marchetti
university of Florence, florence, earth and planetary science, Florence, Italy (emanuele.marchetti@unifi.it)

The 3D bedrock geometry in the Firenze area was reconstructed from seismic noise
measurements and borehole data. A total of ~ 300 measurements of seismic noise, collected since
2002 with various instruments (Le3D-Lite, Le3D-5sec, Tromino) were used to derive the
fundamental frequency using the HVSR methodology. The fundamental frequencies obtained
range from 0.4 to 12 Hz and provide robust constraints for site effect characterization. Using
borehole data, the relationship between frequency and sediment thickness was quantified
through nonlinear regression, yielding h= 137 f '¥.  Among the investigated locations,
the Mantignano area in western Florence was selected for detailed study with an array of 13
seismic stations equipped with Le3D-Lite seismometers, where inversion of HVSR spectra was
performed and dispersion curve of surface wave was measured. For the HVSR inversion we
employed the MATLAB- based OpenHVSR program. The inversion workflow incorporates an
integrated misfit- minimization algorithm, allowing detailed reconstruction of the 3D subsurface
structure at the Mantignano site. The results show that the bedrock position in Mantignano
governs the stable low-frequency peak of all the HVSR curve, whereas the higher- frequency peaks
reflect the near-surface horizons.

Additionally, phase-velocity information from surface waves, obtained using both CPSD
measurements and the theoretical Bessel JO model, provides consistent constraints on
frequency-velocity pairs, improving the reliability of the dispersion characteristics obtained from
Cross Spectral phase data.
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