7 Acta Geophysica

V ER S I TA vol. 60, no. 3, Jun. 2012, pp. 664-681
DOI: 10.2478/s11600-012-0020-1

Dynamical Parameter Analysis
of Continuous Seismic Signals
of Popocatépetl Volcano (Central Mexico):
A Case of Tectonic Earthquakes
Influencing Volcanic Activity

Marta TARRAGA', Servando DE LA CRUZ-REYNA?,
Ana T. MENDOZA-ROSAS?, Roberto CARNIEL*?,
Alicia MARTINEZ-BRINGAS?®, Alicia GARCIA®, and Ramon ORTIZ®

'Institute of Earth Sciences “Jaume Almera”, CSIC, Barcelona, Spain

’Instituto de Geofisica, Universidad Nacional Auténoma de México,
Ciudad Universitaria, México D.F., México

3Posgrado en Ciencias de la Tierra, Instituto de Geofisica, Universidad Nacional
Autéonoma de México, Ciudad Universitaria, México D.F., México

*Laboratorio di Misure e Trattamento dei Segnali, DICA — Universita di Udine, Italy
e-mail: roberto.carniel@uniud.it (corresponding author)

>Centro Nacional de Prevencion de Desastres (CENAPRED), México
6Dep. de Volcanologia, Museo Nacional de Ciencias Naturales, CSIC, Madrid, Spain

Abstract

The continuous background seismic activity contains information
on the internal state of a volcanic system. Here, we report the influence
of major regional tectonic earthquakes (M >5 in most cases) on such
state, reflected as changes in the spectral and dynamical parameters of
the volcano continuous seismic data. Although changes do not always
occur, analysis of five cases of earthquake-induced variations in the sig-
nals recorded at Popocatépetl volcano in central México reveal signifi-
cant fluctuations following the tectonic earthquakes. External visible
volcanic activity, such as small to moderate explosions and ash emis-
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sions, were related to those fluctuations. We briefly discuss possible
causes of the variations. We conclude that recognition of fluctuations in
the dynamical parameters in volcano monitoring seismic signals after
tectonic earthquakes, even those located in the far field, hundreds of
kilometers away, may provide an additional criterion for eruption fore-
casting, and for decision making in the definition of volcanic alert levels.

Key words: dynamical parameters, continuous seismic signal, volcanic
activity, Popocatépetl volcano, tectonic earthquakes.
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