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consultant’s e-mail address: malek@irsm.cas.cz
keywords: surface waves, group velocity, phase velocity,

frequency-time analysis, multiple filtering, tomography,

inversion problems, Earth crust structure, Bohemian Massif

An overview of surface wave analysis methods as well as of inversion techniques is given. Special attention
is paid to the multiple filtering method for dispersion curve estimation, which is described by two different
ways in detail. The isometric method is used for dispersion curve inversion and its description and tests
are presented.

Described methods are further used in applications. The applications show examples of surface wave
analysis and inversion for 1D and 2D crustal structure. The analysis of Love waves generated by quarry
blasts and measured at short epicentral distances from 5 to 50 km and their inversion for uppermost
crustal structure down to a depth of 3 km is given with results benchmarked by the synthetic waveform
computation. An example of 2D surface wave tomography based on Rayleigh waves for Western Bohemia
region is given in comparison to previous studies of the area. Phase velocities measured across the
Bohemian Massif using the records of Aegean Sea earthquakes are presented with their inversion for
crust and upper mantle 1D shear wave velocity distribution. A new method for estimating the true
backazimuths of surface wave propagation for different wavelengths is presented.

The methods used in applications are compiled in a software newly developed during the author’s
PhD studies. The interactive SVAL program is a universal tool for surface wave dispersion estimation
in an arbitrary frequency band and also for dispersion curve inversion to 1D structure. All functions of
the program are described; all handlers and tools for filtering the records and for inverting the dispersion
curves are discussed; examples are given and instructions for use are added. Color screenshots of the
SVAL program windows help to understand the program functionality better. All input and output files
are described and examples of them are given. For phase velocity estimation based on the results of
the SVAL program analysis, the PhaseCorr program was developed and it is also described with all the
necessary tools for estimating phase velocities between two stations at the same seismic profile.


