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ABSTRACT

The monitoring network of the Kazakhstani Institute of Geophysical Researches includes
seismic and infrasound arrays. The PMCC method helps identifying microseisms in seismic
records and microbaroms in infrasound records effectively. Simulation of the microbarom
strength, propagation path and signal attenuation are well developed for the moment, and for
microseisms as well. However, the bathymetry effect on the source intensity shall be taken into
account to model microseisms.
Results of the source parameter simulations and microbaroms and microseisms detections are
compared at 7 Kazakhstani seismic and infrasound arrays. These comparisons are also carried
out between collocated seismic and infrasound arrays. Similarities and differences between the
reconstructed source regions of microseisms and microbaroms are discussed. Beside this study,
the advantages of integrating the infrasound and seismic methods have been shown for
studying seismoacoustic signals from severe storms.

Conclusion 1: winter

In winter, the most intense oceanic microbarom and microseism sources reside in the northern
hemisphere, and their signals prevail on infrasound and seismic records in the 0.1 - 0.4 Hz
frequency band. Amplitudes of these signals are higher significantly than amplitudes of all
other permanent sources. Source Regions of the microbaroms and microseisms don’t coincide
due to the bathymetry effect. But this difference is not dramatic for the distant Kazakhstani
observation network. This allows to study signal sources using a fusion of infrasound and
seismic approaches. This fusion is mutually beneficial in the following aspects:
• Azimuthal error due to array geometry at seismic arrays is ~ 10 times higher than at
infrasound stations due to shorter wavelength;
• Detectability of the infrasound arrays is much lower that of seismic ones as
propagation medium of infrasound is unstable;
• The recording of microbaroms is unstable, inter alia, due to dramatic noise level
changes while The level of seismic noise at seismic arrays is stable and low.
• Infrasound arrays register virtually one type of wave for signals from North Atlantic. In
contrast, seismic energy comes to Kazakhstan following various paths, the recorded signal is a
sum of a number of different phases;
• seismic arrays shown significant statistical azimuth corrections (Smirnov et al., 2011),
associated with a non-uniform medium at array locations while infrasound stations have
practically no error.
But!!! Additional studies are required to confirm whether source-specific station correction is
the reason of the microseism detection/prediction mismatch.
Conclusion 2: summer
In summer, most powerful microbarom and microseism sources are in the southern
hemisphere. Detections of the signals from the sources being southward from the Kazakh
network do not dominate amongst the detections of the Kazakh network at this period.
Apparently, amplitudes of the oceanic microbaroms and microseisms in Kazakhstan are getting
equal or even less than the amplitudes of signals from sources of another nature. This fact
makes difficult a possibility to studying the signals from oceanic storms in the southern
hemisphere. Therefore, using of the data of seismo-acoustic network in the southern
hemisphere would be more efficient for detailing global natural noise sources in this area.
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