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VARIATIONS IN THE PARAMETERS OF BACKGROUND SEISMIC NOISE
IN THE KAMCHATKA REGION, 2011-2017
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Russia
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The results of the long (201112017) investigation of background seismic noise (BSN) in Kamchatka
by the method suggested by Doct. Sci. (Phys.-Math.) A.A. Lyubushin with the use of the data from the
network of broadband seismic stations of the Geophysical Survey of the Russian Academy of Sciences
(Fig. 1) are presented.
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Fig. 1. Schematic layout of seismic stations operated by Kamchatka Branch of Geophysical Survey of Russian Academy of
Sciences (triangles) and epicenters of strong earthquakes (circles).

For characterizing the BSN field and its variability, continuous time series of the statistical parameters
of the multifractal singularity spectra and wavelet expansion calculated from the records at each station are
used. These parameters include the generalized Hurst exponent U*, singularity spectrum support width U,
wavelet spectral exponent b, minimal normalized entropy of wavelet coefficients En, and spectral measure of
their coherent behavior. The procedures for revealing the precursory effects in the variations of the BSN
parameters are described in (Lyubushin et al., 2015; Kasimova et al., 2018).

The peculiarities in the spatiotemporal distribution of the BSN parameters as a probable response to
the earthquakes with Mw = 6.878.3 that occurred in Kamchatka in 2013, 2016 and 2017 are considered
(Fig. 2). It is established that these seismic events were preceded by regular variations in the BSN
parameters, which lasted for a few months and consisted in the reduction of the median and mean U*, U,
and b values estimated over all the stations and in the increase of the En values (Fig. 2 a).

Based on the increase in the spectral measure of the coherent behavior of the four-variate time series
of the median and mean values of the considered statistics, the effect of the enhancement of the synchronism
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in the joint (collective) behavior of these parameters during a certain period prior to the mantle earthquake in
the Sea of Okhotsk (May 24, 2013, Mw = 8.3) is diagnosed (Fig. 2 6).
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Fig. 2. Variations in median values of noise parameters averaged in moving 90-day time window with step of 1 day in correlation to
earthquake and change of number of broadband seismic stations N (a): arrows show trends in variations of parameters before strong
earthquakes; frequency-time diagram reflecting evolution of spectral coherence measure of four-variate time series of generalized
median values of BSN parameters for all stations (6) and for northern (top diagram), central (middle) and southern (lower diagram)
groups of stations (division into groups of stations is presented by white lines in the fig. 1) (). Estimating in moving time window
with length of 365 days and step 3 days; vertical dashed lines show time of earthquakes, observation period from January 1, 2011 to
December 31, 2017.

The correlation of the diagram in Fig. 2 to the timing of the strong earthquakes shows that the anomaly
of the enhanced coherency in the behavior of the four-variate time series of the noise parameters started to
appear approximately 5 months before the earthquake of February 28, 2014 and 8 months before the
earthquake in the Sea of Okhotsk of May 24, 2013. Hence, the effect of the enhancement of the collective,
synchronous behavior of the discussed statistics of seismic noise can be considered as the medium-term
precursory sign of seismic activation of 2013, which included the strongest earthquake of May 24 in the Sea
of Okhotsk (Mw = 8.3).
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