Geophysical Research Abstracts
Vol. 20, EGU2018-12046, 2018

EGU General Assembly 2018 EG U
© Author(s) 2018. CC Attribution 4.0 license.

Geostatistical mapping of the shallow seismic impedance contrast in
Venice (Italy)

Sebastiano Trevisani (1) and Jacopo Boaga (2)

(1) Dipartimento DACC, Universita IUAV di Venezia, Italy (strevisani @iuav.it), (2) Dipartimento di Geoscienze, Universita
degli Studi di Padova, Italy (jacopo.boaga@unipd.it)

Venice constitutes an emblematic study site from the viewpoint of the challenging characteristics that can be
encountered in performing microzonation studies in historical centers. Venice presents high logistical difficulties
in relation to the intense touristic fluxes, to the high building spatial-density and to the fact that many sites
are reachable only on foot. Then, Venice is characterized by several non-favorable conditions for seismical
prospecting required in microzonation studies. For example, anthropic disturbances on the seismic noise wave-
field, the presence of paved ground and of highly compacted and heterogeneous shallow anthropic deposits are
all negative characteristics for the seismic prospecting. Moreover, being in a coastal area, the seismic noise at
low frequencies (e.g., <1 Hz) is influenced by the dynamical and meteorological conditions of the Adriatic Sea.
Finally, the high stratigraphic heterogeneity characterizing the shallow deposits of Venice subsoil, marked by
frequent lateral sedimentary transitions, increases the difficulties in prospecting. Accordingly, we conducted an
extensive geophysical survey in the city of Venice based on single channel and multichannel analysis of seismic
noise, by means of respectively HVSR and ReMi techniques (Nakamura 1989, Louie 2001). The HVSR and
ReMi recordings have been analyzed critically in the light of site-specific stratigraphic knowledge, arising from
published researches and an institutional geodatabase reporting stratigraphic and penetrometer tests conducted
in the city. Several HVSR measurements permitted to detect a shallow impedance contrast, likely related to the
passage between the soft Holocene lagoon sediments and the locally more stiff Pleistocene alluvial sediments
constituted by fine/medium sand and/or over-consolidated silty/clay. This impedance contrast is not continuous
and consequently is not always detectable due to stratigraphic reasons or in relation to seismic velocity inversions
that deteriorate the readability of the HVSR curves. A soft-coding of HVSR peaks has been adopted, permitting
to derive an indicator variable expressing the probability of occurrence of the shallow impedance contrast. The
probability of occurrence of the impedance contrast has been then analyzed by means of a geostatistical approach,
leading to the objective mapping of the shallow impedance contrast in the city of Venice.
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