Geophysical Research Abstracts
Vol. 20, EGU2018-4498, 2018
EGU General Assembly 2018
© Author(s) 2018. CC Attribution 4.0 license.

Automatic location of long-period events on Tenerife (Canary Islands)
through the seismic network covariance matrix analysis
Jean Soubestre (1), José Barrancos (1,2), Luca D’Auria (1,2), German D. Padilla (1,2), Nikolai M. Shapiro (3,4),
Léonard Seydoux (5), Nemesio M. Perez (1,2)
(1) Instituto Volcanológico de Canarias (INVOLCAN), Puerto de la Cruz, Tenerife, Spain (jsoubestre@iter.es), (2) Instituto
Tecnológico y de Energías Renovables (ITER), Granadilla de Abona, Tenerife, Spain, (3) Institut de Physique du Globe de
Paris (IPGP), UMR CNRS 7154, Paris, France, (4) Institute of Volcanology and Seismology FEB RAS, Petropavlovsk,
Russia, (5) Université Grenoble Alpes, Institut des Sciences de la Terre (ISTerre), Grenoble, France

The long-period volcanic seismicity, composed of long-period events and volcanic tremors, constitutes an important attribute of volcanic unrest. Its detection and characterization is therefore a key aspect of volcano monitoring
and eruption forecasting. In the present work, a method based on the seismic network covariance matrix, the equivalent in the frequency domain of the cross-correlation matrix, is used to automatically detect and locate long-period
events on the island of Tenerife. We analyze seismic data continuously recorded by the Red Sísmica Canaria, a permanent monitoring network composed of 15 broadband stations operated by INVOLCAN in Tenerife. The method
is based on the analysis of eigenvalues and eigenvectors of the network covariance matrix.
First, the width of the network covariance matrix eigenvalues distribution is used to detect different episodes of
long-period events. Then, the first eigenvector of the covariance matrix corresponding to each episode is extracted.
Our main hypothesis is that, by representing the principal component of the recorded wavefield, this first eigenvector characterizes the dominant long-period event excluding the information related to the noise. Sources of
long-period events are finally located using the cross-correlation moveout information of those first eigenvectors.
The obtained locations are successfully compared with locations from a standard approach based on manual phase
picking. Conversely to this latter traditional approach, the developed location method has the advantage of not
requiring a priori knowledge, to be fully automatic and to be adapted to emergent seismo-volcanic signals such as
volcanic tremors.

