
Abstract

In this thesis, I am dealing with a re-processing of magnetotelluric data from the West
Bohemia seismo-active region. By revealing zones of enhanced electrical conductivity in
the Earth, the magnetotelluric method is potentially perspective for detecting fluids which
may play a major role in the generation of local earthquakes. The magnetotelluric method
employs the natural electromagnetic field of the Earth, which is, on the Earth’s surface,
relatively weak as compared to various cultural sources. In West Bohemia, the level of the
cultural electromagnetic noise is very high. Therefore, I have tested various approaches
suggested for reducing the cultural noise in the data. In particular, I used a data variance
technique for automatically despiking magnetotelluric data by employing simultaneous
records from a remote reference site. I also employed a noise separation technique for
magnetotelluric single site data by applying a frequency domain data selection scheme. Due
to an extremely high level of the cultural noise in the study area, both those approaches
failed as standard pre-processing methods. High frequency data show a relatively lower
level of the corruption by noise, and a subset of data acquired in 2001 could be modelled
via magnetotelluric inversion procedures. Ten magnetotelluric sites were arranged along
a NW-SE profile which crosses the seismo-active region close to the localities of Počátky
and Nový Kostel. Because of the noise conditions, the magnetotelluric data could not be
modelled for depths greater than about 4 km, deeper structures are hidden in the noisy
data. In the inverse models, two sharply delineated conductive zones can be identified,
which could be perhaps related to the earthquake fluids by their resistivity values. The
idea is arguable, however, because of a shallow depth position of these zones. The inversion
also displayed a contact between the northern paleozoic and the southern crystalline with
certainty. In the final part of the work, I took up a study from my Bachelor Thesis, and
made an attempt to localize sources of typical electromagnetic disturbances detected in
records of two simultaneously running magnetotelluric sites in the area. The problem of the
polarization analysis of the noise records has been solved for an inhomogeneous structural
setting consisting of a vertical resistivity contact.


