
Geophysical Research Abstracts
Vol. 20, EGU2018-4487, 2018
EGU General Assembly 2018
© Author(s) 2018. CC Attribution 4.0 license.

Ellipticity of Rayleigh waves from polarization analysis of seismic noise
Andrea Berbellini (1), Martin Schimmel (2), Ana M. G. Ferreira (1,3), Andrea Morelli (4,5)
(1) Department of Earth Sciences, Faculty of Maths & Physical Sciences, University College London, WC1E6BT, London,
United Kingdom, (2) nstitut de Ciencies de la Terra Jaume Almera - CSIC, Barcelona, Spain, (3) CERIS, Instituto Superior
Tecnico, Universidade de Lisboa, Av. Rovisco Pais 1, 1049-001 Lisboa, Portugal, (4) Istituto Nazionale di Geofisica e
Vulcanologia, Sezione di Bologna, Via Donato Creti 12, 40128, Bologna, Italy, (5) Dipartimento di Fisica e Astronomia, Alma
Mater Studiorum - Università degli Studi di Bologna, Via Zamboni 33, 40126 Bologna, Italy

We develop a new method for measuring ellipticity of Rayleigh waves from ambient noise records by degree-
of-polarization (DOP) analysis. The new method, named DOP-E, shows a good capability to retrieve accurate
ellipticity curves separated from incoherent noise. In order to validate the method we perform a synthetic test
simulating noise in a 1D earth model. We also perform measurements on real data from Antarctica and Northern
Italy. Observed curves show a good fit with measurements from earthquake records and with theoretical ellipticity
curves. The inversion of real data measurements for Vs structure shows a good agreement with previous models.
In particular the shear-wave structure beneath Concordia station in Antarctica shows no evidence of a significant
layer of liquid water at the base of the ice. The new method can be used to measure ellipticity at high frequency
and therefore it will allow the imaging of near-surface structure and possibly of temporal changes in subsurface
properties. It promises to be useful to study near-surface processes in a wide range of geological settings such as
volcanoes, fault zones and glaciers.


