
Prognostic properties of seismic noise at 

Japan Islands 
 

Alexey Lyubushin 
 

lyubushin@yandex.ru,    http://alexeylyubushin.narod.ru/  
 

 

Institute of Physics of the Earth 

Russian Academy of Sciences 

Moscow 
 

Data processing until May 31, 2025 

mailto:lyubushin@yandex.ru
http://alexeylyubushin.narod.ru/


Relevant Publications 

Lyubushin A.A. Multi-fractal Properties of Low-Frequency Microseismic Noise in Japan, 1997-2008. - Book of abstracts of 7th General Assembly of the Asian Seismological Commission and Japan 

Seismological Society, 2008 Fall meeting, Tsukuba, Japan, 24-27 November 2008, p.92. http://eqphys.narod.ru/olderfiles/1/Tohoku_Prediction_1st.pdf  

Lyubushin A.A. Synchronization Trends and Rhythms of Multifractal Parameters of the Field of Low-Frequency Microseisms – Izvestiya, Physics of the Solid Earth, 2009, Vol. 45, No. 5, pp. 381–394. 

https://link.springer.com/article/10.1134/S1069351309050024  

Lyubushin A.A. The Statistics of the Time Segments of Low-Frequency Microseisms: Trends and Synchronization – Izvestiya, Physics of the Solid Earth, 2010, Vol. 46, No. 6, pp. 544–554. 

https://link.springer.com/article/10.1134/S1069351310060091  

Lyubushin A.A. Synchronization of multi-fractal parameters of regional and global low-frequency microseisms – European Geosciences Union General Assembly 2010, Vienna, 02-07 of May, 2010, 

Geophysical Research Abstracts, Vol. 12, EGU2010-696, 2010, http://meetingorganizer.copernicus.org/EGU2010/EGU2010-696.pdf   

Lyubushin A., Multifractal Parameters of Low-Frequency Microseisms // V. de Rubeis et al. (eds.), Synchronization and Triggering: from Fracture to Earthquake Processes, GeoPlanet: Earth and Planetary 

Sciences 1, DOI 10.1007/978-3-642-12300-9_15, Springer-Verlag Berlin Heidelberg, 2010, 388p., Chapter 15, pp.253-272. https://link.springer.com/chapter/10.1007/978-3-642-12300-9_15  

Lyubushin A.A. Synchronization phenomena of low-frequency microseisms. European Seismological Commission, 32nd General Assembly, September 06-10, 2010, Montpelier, France. Book of abstracts, 

p.124, session ES6.   http://alexeylyubushin.narod.ru/ESC-2010_Book_of_abstracts.pdf    

Lyubushin A.A. Cluster Analysis of Low-Frequency Microseismic Noise – Izvestiya, Physics of the Solid Earth, 2011, Vol. 47, No. 6, pp. 488-495 (submitted April 26, 2010)  

https://link.springer.com/article/10.1134%2FS1069351311040057  

Lyubushin A.A. (2011) Seismic Catastrophe in Japan on March 11, 2011: Long-Term Prediction on the Basis of Low-Frequency Microseisms – Izvestiya, Atmospheric and Oceanic Physics, 2011, Vol. 46, No. 

8, pp. 904–921. https://link.springer.com/article/10.1134/S0001433811080056  

Lyubushin, A. (2012) Prognostic properties of low-frequency seismic noise. Natural Science, Vol.4,No.8A, 659-666. doi: 10.4236/ns.2012.428087. 

http://www.scirp.org/journal/PaperInformation.aspx?paperID=21656    

Lyubushin A.A. (2013) Mapping the Properties of Low-Frequency Microseisms for Seismic Hazard Assessment. Izvestiya, Physics of the Solid Earth, 2013, Vol.49, No.1, pp.9–18. ISSN 1069-3513, DOI: 

10.1134/S1069351313010084.   http://link.springer.com/article/10.1134%2FS1069351313010084    

Lyubushin A.A. (2013) Spots of Seismic Danger Extracted by Properties of Low-Frequency Seismic Noise – European Geosciences Union General Assembly 2013, Vienna, 07-12 of April, 2013, Geophysical 

Research Abstracts, Vol. 15, EGU2013-1614, 2013. http://meetingorganizer.copernicus.org/EGU2013/EGU2013-1614-1.pdf   

Lyubushin, A. (2013) How soon would the next mega-earthquake occur in Japan? Natural Science, Vol.5, No.8A1, 1-7. doi: 10.4236/ns.2013.58A1001. 

http://www.scirp.org/journal/PaperInformation.aspx?PaperID=35770     

Lyubushin A.A. (2014) Dynamic estimate of seismic danger based on multifractal properties of low-frequency seismic noise. Natural Hazards, January 2014, Volume 70, Issue 1, pp 471-483. DOI 

10.1007/s11069-013-0823-7. http://link.springer.com/article/10.1007%2Fs11069-013-0823-7    

Lyubushin A.A. (2017) Long-range coherence between seismic noise properties in Japan and California before and after Tohoku mega-earthquake // Acta Geodaetica et Geophysica, 2017, 52:467-478, 

http://doi.org/10.1007/s40328-016-0181-5    

Lyubushin A. (2018) Synchronization of Geophysical Fields Fluctuations // Tamaz Chelidze, Luciano Telesca, Filippos Vallianatos (eds.), Complexity of Seismic Time Series: Measurement and Applications, 

Elsevier 2018, Amsterdam, Oxford, Cambridge. Chapter 6. P.161-197. https://doi.org/10.1016/B978-0-12-813138-1.00006-7    

Lyubushin A.A. (2018) Cyclic Properties of Seismic Noise and the Problem of Predictability of the Strongest Earthquakes in Japanese Islands // Izvestiya, Atmospheric and Oceanic Physics, December 2018, 

Volume 54, Issue 10, pp 1460-1469. https://doi.org/10.1134/S0001433818100067    

Lyubushin, A. (2020) Trends of Global Seismic Noise Properties in Connection to Irregularity of Earth's Rotation // Pure Appl. Geophys. 177, 621-636 (2020). https://doi.org/10.1007/s00024-019-02331-z    

Lyubushin, A. (2020) Connection of Seismic Noise Properties in Japan and California with Irregularity of Earth's Rotation // Pure Appl. Geophys. (2020). https://doi.org/10.1007/s00024-020-02526-9    

Lyubushin A.A. (2020) Seismic Noise Wavelet-Based Entropy in Southern California // Journal of Seismology, 2020, https://doi.org/10.1007/s10950-020-09950-3    

Lyubushin A. (2020) Global Seismic Noise Entropy // Frontiers in Earth Science, 8:611663. https://doi.org/10.3389/feart.2020.611663   

Lyubushin A. (2021) Low-Frequency Seismic Noise Properties in the Japanese Islands // Entropy 2021, 23, 474. https://doi.org/10.3390/e23040474   

Lyubushin, A. (2021) Global Seismic Noise Wavelet-based Measure of Nonstationarity // Pure and Applied Geophysics, vol. 178, 3397–3413.  https://doi.org/10.1007/s00024-021-02850-8 

Lyubushin A (2022) Investigation of the Global Seismic Noise Properties in Connection to Strong Earthquakes // Frontiers in Earth Science, 10:905663, https://doi.org/10.3389/feart.2022.905663  

Lyubushin, A. (2023) Spatial Correlations of Global Seismic Noise Properties // Applied Sciences. 2023; 13(12):6958 https://doi.org/10.3390/app13126958  

Lyubushin A. (2023) Seismic Hazard Indicators in Japan based on Seismic Noise Properties // Journal of Earth and Environmental Sciences Research, 2023, Volume 5, Issue 8, p.1-8. 

https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August  

http://eqphys.narod.ru/olderfiles/1/Tohoku_Prediction_1st.pdf
http://eqphys.narod.ru/olderfiles/1/Tohoku_Prediction_1st.pdf
https://link.springer.com/article/10.1134/S1069351309050024
https://link.springer.com/article/10.1134/S1069351309050024
https://link.springer.com/article/10.1134/S1069351309050024
https://link.springer.com/article/10.1134/S1069351310060091
https://link.springer.com/article/10.1134/S1069351310060091
http://meetingorganizer.copernicus.org/EGU2010/EGU2010-696.pdf
http://meetingorganizer.copernicus.org/EGU2010/EGU2010-696.pdf
http://meetingorganizer.copernicus.org/EGU2010/EGU2010-696.pdf
https://link.springer.com/chapter/10.1007/978-3-642-12300-9_15
https://link.springer.com/chapter/10.1007/978-3-642-12300-9_15
https://link.springer.com/chapter/10.1007/978-3-642-12300-9_15
https://link.springer.com/chapter/10.1007/978-3-642-12300-9_15
https://link.springer.com/chapter/10.1007/978-3-642-12300-9_15
https://link.springer.com/chapter/10.1007/978-3-642-12300-9_15
https://link.springer.com/chapter/10.1007/978-3-642-12300-9_15
https://link.springer.com/chapter/10.1007/978-3-642-12300-9_15
https://link.springer.com/chapter/10.1007/978-3-642-12300-9_15
https://link.springer.com/chapter/10.1007/978-3-642-12300-9_15
https://link.springer.com/chapter/10.1007/978-3-642-12300-9_15
http://alexeylyubushin.narod.ru/ESC-2010_Book_of_abstracts.pdf
http://alexeylyubushin.narod.ru/ESC-2010_Book_of_abstracts.pdf
http://alexeylyubushin.narod.ru/ESC-2010_Book_of_abstracts.pdf
https://link.springer.com/article/10.1134/S1069351311040057
https://link.springer.com/article/10.1134/S1069351311040057
https://link.springer.com/article/10.1134/S0001433811080056
https://link.springer.com/article/10.1134/S0001433811080056
http://www.scirp.org/journal/PaperInformation.aspx?paperID=21656
http://link.springer.com/article/10.1134/S1069351313010084
http://meetingorganizer.copernicus.org/EGU2013/EGU2013-1614-1.pdf
http://meetingorganizer.copernicus.org/EGU2013/EGU2013-1614-1.pdf
http://meetingorganizer.copernicus.org/EGU2013/EGU2013-1614-1.pdf
http://meetingorganizer.copernicus.org/EGU2013/EGU2013-1614-1.pdf
http://meetingorganizer.copernicus.org/EGU2013/EGU2013-1614-1.pdf
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=35770
http://link.springer.com/article/10.1007/s11069-013-0823-7
http://link.springer.com/article/10.1007/s11069-013-0823-7
http://link.springer.com/article/10.1007/s11069-013-0823-7
http://link.springer.com/article/10.1007/s11069-013-0823-7
http://link.springer.com/article/10.1007/s11069-013-0823-7
http://link.springer.com/article/10.1007/s11069-013-0823-7
http://link.springer.com/article/10.1007/s11069-013-0823-7
http://doi.org/10.1007/s40328-016-0181-5
http://doi.org/10.1007/s40328-016-0181-5
http://doi.org/10.1007/s40328-016-0181-5
http://doi.org/10.1007/s40328-016-0181-5
http://doi.org/10.1007/s40328-016-0181-5
http://doi.org/10.1007/s40328-016-0181-5
http://doi.org/10.1007/s40328-016-0181-5
https://doi.org/10.1016/B978-0-12-813138-1.00006-7
https://doi.org/10.1016/B978-0-12-813138-1.00006-7
https://doi.org/10.1016/B978-0-12-813138-1.00006-7
https://doi.org/10.1016/B978-0-12-813138-1.00006-7
https://doi.org/10.1016/B978-0-12-813138-1.00006-7
https://doi.org/10.1016/B978-0-12-813138-1.00006-7
https://doi.org/10.1016/B978-0-12-813138-1.00006-7
https://doi.org/10.1016/B978-0-12-813138-1.00006-7
https://doi.org/10.1016/B978-0-12-813138-1.00006-7
https://doi.org/10.1016/B978-0-12-813138-1.00006-7
https://doi.org/10.1016/B978-0-12-813138-1.00006-7
https://doi.org/10.1134/S0001433818100067
https://doi.org/10.1007/s00024-019-02331-z
https://doi.org/10.1007/s00024-019-02331-z
https://doi.org/10.1007/s00024-019-02331-z
https://doi.org/10.1007/s00024-019-02331-z
https://doi.org/10.1007/s00024-019-02331-z
https://doi.org/10.1007/s00024-019-02331-z
https://doi.org/10.1007/s00024-019-02331-z
https://doi.org/10.1007/s00024-020-02526-9
https://doi.org/10.1007/s00024-020-02526-9
https://doi.org/10.1007/s00024-020-02526-9
https://doi.org/10.1007/s00024-020-02526-9
https://doi.org/10.1007/s00024-020-02526-9
https://doi.org/10.1007/s00024-020-02526-9
https://doi.org/10.1007/s00024-020-02526-9
https://doi.org/10.1007/s10950-020-09950-3
https://doi.org/10.1007/s10950-020-09950-3
https://doi.org/10.1007/s10950-020-09950-3
https://doi.org/10.1007/s10950-020-09950-3
https://doi.org/10.1007/s10950-020-09950-3
https://doi.org/10.1007/s10950-020-09950-3
https://doi.org/10.1007/s10950-020-09950-3
https://doi.org/10.3389/feart.2020.611663
https://doi.org/10.3390/e23040474
https://doi.org/10.1007/s00024-021-02850-8
https://doi.org/10.1007/s00024-021-02850-8
https://doi.org/10.1007/s00024-021-02850-8
https://doi.org/10.1007/s00024-021-02850-8
https://doi.org/10.1007/s00024-021-02850-8
https://doi.org/10.1007/s00024-021-02850-8
https://doi.org/10.1007/s00024-021-02850-8
https://doi.org/10.1007/s00024-021-02850-8
https://doi.org/10.3389/feart.2022.905663
https://doi.org/10.3389/feart.2022.905663
https://doi.org/10.3390/app13126958
https://doi.org/10.3390/app13126958
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August
https://www.onlinescientificresearch.com/journal-of-earth-and-environmental-sciences-research-old-articles.php?journal=jeesr&&v=5&&i=8&&y=2023&&m=August


Positions of 78 seismic stations of 

broadband network F-net in Japan and 

16 reference points.  

Vicinity of Japanese Islands as the union 

of circles of radius 250 km around stations 

Daily numbers of working stations. 

https://www.fnet.bosai.go.jp/faq/?LANG=en  

https://www.fnet.bosai.go.jp/faq/?LANG=en
https://www.fnet.bosai.go.jp/faq/?LANG=en


Main seismic noise statistics 

Information Minimum Normalized Entropy of the Distribution of Squares of 

Orthogonal Wavelet Coefficients :  
 

En = -Σpklog(pk) / log(N),   pk = (ck)
2 / Σ(cj)

2, cj – wavelet coeff.,  0 ≤ En ≤ 1 
 

An increase in seismic hazard is accompanied by a simplification of the noise 

structure and an increase in entropy : En  

DJ (Donoho-Johnstone) index - the ratio of the number of wavelet coefficients large 

in absolute value to their total number :  
 

g = #(|ck|>TDJ) / N,   TDJ = s(2log(N)), s – standard deviation of ck , 0 ≤ g ≤ 1 
 

The increase in seismic hazard is accompanied by a simplification of the noise 

structure and a decrease in the DJ index : g  

Support Width of Multifractal Singularity Spectrum Da.  

The growth of seismic hazard is accompanied by a 

simplification of the noise structure and a decrease of Da (“the 

loss of multifractality”): Da  



Black stars indicate 

hypocenters of 2 

strong 

earthquakes: 

2003.09.25, M=8.3 

and 2011.03.11, 

M=9.1.  

 

The maps are 

shown only in the 

vicinity of the 

Japanese Islands 

in the union of 

circles with a 

radius of 250 km, 

built around each 

seismic station. 



(a1)-(a4) – plots of daily median 

values of seismic noise 

properties, green lines present 

running average within time 

windows of the length 57 days; 

  

(b) – plot of the best numbers of 

clusters for the sequence of 

clouds consisting of 365 daily 4D 

vectors  from moving time 

window of the length 365 days 

with mutual shift 3 days. The 

best number of clusters is 

defined from the maximum of 

pseudo-F-statistics. Vertical red 

line indicates time moment of 

Tohoku mega-earthquake on 

March 11, 2011. 

  

Two-dimensional diagram (c) 

presents dependence of pseudo-

F-statistics on the probe number 

of clusters which is varying from 

2 up to 40 within each time 

window. 

 

Plot (d) presents mean value of 

pseudo-F-statistics averaged by 

all probe numbers of clusters in 

dependence on right-hand end 

of moving time window of the 

length 365 days.  

  

Plot (e) presents the sequence of 

time moments of strong 

earthquakes  in the rectangular 

domain with coordinates 

 28N  Lat   48N;  

128E  Lon   156E  

which is a rather broad vicinity 

of Japan islands. 







The graphs of trends of four seismic noise statistics in Japan are presented, calculated as median values ​​from all 

stations of the F-net network since the beginning of 1997 up to the end of April 2025: the multifractal singularity 

spectrum support width Da, the wavelet-based Donoho-Johnston index g; the minimum normalized entropy of the 

distribution of squares of orthogonal wavelet coefficients En and the logarithm of the kurtosis lg(). The growth of 

seismic hazard is accompanied by a decrease in the values Da​​, g, lg() and an increase in the entropy En, which 

means a simplification of the statistical structure of seismic noise and its approach to the properties of white noise. 



Daily values of DJ-index in 4 reference points, green lines - running average within time window of the length 57 days. 

Histogram of numbers of reference points, in which the minimum values of the DJ index were realized in a moving time 

window 365 days long. 

The histogram shows strips of probability concentration for the minimum values of the DJ index for 

data from the vicinity of control points with numbers 7-9 and 3-4. The highest concentration of 

minimum  values is observed for the reference point #9 starting from 2004 until the end of the 

considered time interval. This behavior of the minimum values of the DJ index is interpreted as the 

existence of a permanent source of seismic hazard with an increased probability of strong 

earthquakes in the vicinity of reference point #9. Another high risk area corresponds to point #4, 

which emerged in 2002-2003 (taking into account that the estimates are given for a 1-year time 

window) and ended in 2020. Note that the vicinity of reference point #4 is the area where the epicenter 

of the March 11, 2011 Tohoku mega-earthquake is located. The continuation of the line of increased 

probability of low  values after 2011 for point #4 is associated with aftershock activity.  



Time series plot of the length of a day (LOD) for 

the time interval 1997-2025. 

Plots of maximum coherence between index  and LOD in a moving 

time window of 365 days (a) and 91 days (b) with mutual shift 3 

days for 4 reference points. 

(a) is the logarithm of the 

released seismic energy (in 

joules) within moving time 

window of the length 365 days 

with mutual shift 3 days; (b) – 

average values DJ-index 

response to LOD; (c) is the 

correlation function between 

the released seismic energy 

and DJ-index response to LOD. 





Distribution in space and 

time of maximum seismic 

noise DJ index responses to 

LOD in Japan 

Changes in the histogram of the distribution of numbers of reference points in which the maximum response to 

LOD was realized in a moving time window of 4 years. 

 

Maximum mean response at reference points number 8 and 9. 



(a) – sequence of 342 earthquakes with magnitudes  in the vicinity of Japanese islands; (b) – 

maxima of maximum values of coherences between LOD and daily DJ-index values at 16 reference 

points within moving time window of the length 91 days with mutual shift 3 days, red points 

present the largest 342 local maxima values. 





Components of influence matrix for estimation of relations between the sequence of maxima 

seismic noise DJ index average response per LOD and the sequence of earthquakes  within vicinity 

of Japan islands. Left panel of graphs corresponds to the influence of coherence maxima sequence 

from sequence of seismic events whereas right panel of graphs corresponds to vice versa influence 

of seismic events from coherence maxima. Intensity shares were estimated within moving time 

window of the length 4 years, relaxation time  of the intensity model was taken 0.5 years. Graphs (a1) 

and (b1) present mutual exciting components of influence matrix; (a2) and (b2) – self-exciting 

components, (a3) and (b3) – Poisson shares of intensities; (a4) and (b4) – numbers of events within 

each time window. 



Vertical lines - positions on the time axis and values of local maxima of 

elements of the matrix of influence corresponding to the "influence" of the 

sequence of maxima seismic noise DJ index average response per LOD on 

sequence earthquakes  for evaluation in a sliding time window of 4 years with 

a shift of 0.05 years, the relaxation time parameter is 0.5 years.  



The times and magnitudes of local maxima of the matrices of the influence of 

the seismic noise index DJ responses on the LOD on the sequence of 

earthquakes M ≥ 6 when estimating in moving time windows of lengths 

varying from 3 to 6 years with a shift of 0.05 years, the relaxation time in the 

model is 0.5 years. The vertical red line corresponds to the time of the March 

11, 2011 mega-earthquake. Plot (a) corresponds to using all local maxima of 

influence matrix component whereas plot (b) corresponds to using of 10 

maximum local maxima in each time window. 







Conclusions  

 
The experience of using various statistics of low-frequency seismic noise to search for features of noise 

behavior that can be preceded by strong earthquakes unexpectedly showed that a relatively simple 

quantity describing the ratio of the number of "large" wavelet coefficients to their total number 

surpasses such properties as entropy in its efficiency or the support width of the multi-fractal spectrum 

of the singularity. For this reason, in this article, we focused on studying only the properties of the DJ 

index, although earlier the first principal component of three properties was used for the seismic noise 

of Japan: the DJ index, the entropy of the distribution of the squares of the wavelet coefficients, and the 

singularity spectrum support width. At the same time, the previously used method for estimating spatial 

distribution maps of extreme properties of seismic noise using a kernel Gaussian estimate was also 

replaced by a simpler method for calculating the histogram of the distribution of reference points 

numbers, in which the minimum of the DJ index was realized in a sliding time window. This method of 

representing the variability of the distribution over space of the minimum values of the DJ index, in 

addition to its ease of implementation, makes it possible to present the temporal dynamics of this 

variability in a compact form. Inclusion in the analysis of new data 2 years in length compared to 

previous estimates led to the discovery of a significant spike in the response of the DJ index to LOD in 

2022. This gives grounds to put forward a hypothesis about an increase in the current seismic hazard in 

the Japanese Islands, and the evaluation of the correlation function between the response to LOD and 

the release of seismic energy gives an approximate estimate of the time of a possible strong seismic 

shock. The use of a parametric model of two interacting point processes - a sequence of earthquakes 

with a magnitude of at least 6 and time points of the largest local maxima of the response to LOD, when 

assessed in a moving window of 91 days, also independently confirmed the hypothesis that the 

Japanese Islands would enter a dangerous time interval in 2025. As for the place of a possible strong 

earthquake, according to the histogram of the change in the distribution over space of the minimum 

values of the DJ-index, the most probable place is the vicinity of reference point #9. 

Monthly maps of seismic noise properties since 2012:  

http://alexeylyubushin.narod.ru/Japan_Seismic_Noise_Properties_Monthly.pdf   

http://alexeylyubushin.narod.ru/Japan_Seismic_Noise_Properties_Monthly.pdf
http://alexeylyubushin.narod.ru/Japan_Seismic_Noise_Properties_Monthly.pdf
http://alexeylyubushin.narod.ru/Japan_Seismic_Noise_Properties_Monthly.pdf

