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Abstract

The research enables proving the hypothesis that there are some regions, where events are
better distributed in time and space regarding normality and there are also regions, in which the
earthquakes are not distributed normally in time (only 10%-15% according to the statistics). Finally,
we may assume that there are seismic regions with strongly similar, more or less similar and very
different statistical structures. The theme for the following research is making cluster analysis of
other regions and constructing a mathematical model in order to reveal triggered earthquakes.

Methodoology

The research is based only on the global. statistical data of earthquakes with magnitude 5 and
more (catalog http://www.isc.ac.uk). According to the obtained database we constructed in a 3D
plot of expression T=F(t ,@, 4 ), where t is time, which participates in the model as the catalog time
of the given earthquake in the converted time series format (vertical axis) and (@, A) are
geographic coordinates (Fig.1). Models built program Mathalb2015a.
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Figure. 1. 3D visualization of spatio-temporal structure of earthquakes hypocentres locations in
2000-2015 (magnitude >=5). (@, A ) geographic coordinats (degrees), t- condithional units.

Rezults and Discussion

The developed 3D model enables assessing the confidence intervals for specific regions with
certain assumptions in time. When we insert geographic parameters range diapason in the model it
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will return the time interval of the ?following earthquake with a specific probability for a specific
region. Visualization enables distinguishing linearly arranged structures positioned vertically on the
time axis in certain regions. The structures develop in time and the final pattern is shown in Fig.1.

It is interesting also to construct the graphical interpretation of simultaneous structure of
spatio-temporal distribution in seismically very active regions.

Taking into account these data we observed the most active regions separately in time and
space. Quite interesting statistical structures were revealed for various regions (Fig.2). The
graphical image shows that for some regions during the whole time (2000-2015) the earthquakes are
not distributed normally in time, except some cases. The red signs in the scheme denote the cases
strongly declined from normal distribution and the vertical red dividing line in a rectangle means an
median value .
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Figure 2. Comparative survey of temporal distribution of earthquakes for active seismic regions.
(boxplot, Soft - Mathlab 2015a)
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Figure 2a. Example of how to read infographic
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The extreme points of the rectangles are known as quantiles and dotted lines to the left and
right of the rectangle are the statistics left beyond the normal data distribution area of the specific
region.

The individual percentage ratio of (temporally) normally distributed and outlying events for
different regions is obvious.

This is also can be seen in the hypocentres' distribution visualization (Fig.3).

The following is the visual image of the hypocentres' values normality for the most active
regions, where 3 regions are distinguished for their 80% normality with average depth 400 km (see
Fiji regions).
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Figure 3. Comparative survey of hypocentres' distribution normality of earthquakes for most active
seismic regions: hypocentres depth are shown on the x-axis.
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Figure 4. 3D model of hypocentres distribution of earthquakes for top seismic regions (vertically,
depth in km, (@, 4) longitude-latitude in degrees.

Figure 4 presents the 3D model of above mentioned supposition on hypocentres distribution.
The highlighted vertical linear structures show certain order in depth distribution of earthquakes in
relevant regions. Such regions are apparently a minority and this is a separate issue for
consideration.

Finally it is to be said that according Figures 3 and 4 we may distinguish so called regional
clusters with distribution visualization.
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2000-2015 §ergdol bmgemomls golidmMa sgdommo Mgaombgdols
dofjolidgmgdols gobsffoergds LogMEgdo s d™Ado

o. JoMos
M9bowmdg

BsdO™Ido  gobboyemos LgoldMMo 35¢9EMA0EIL sdMmMBgMwo dwoge sdGHowmeo
6930mbgdol  ddwsgzmo  dofjolbdzmgdol  qe0dgdm BoBHM90M0  bESEHOLEG03MM0
LAY BHMOYGOOL O JEIVBEIOMEO SBsEoDOol Lyzombgdo, Jofiolildzmol, MM GMmdo
808obstrg  Fgdmbggzomo  3MMmEQLOL 3565393 MgdOL ©OM-30MOEObsGHOL
3MmO©0b5GH0-930396G™0L  MJOHP0gMH35380M900L s  gobsfowrgdomo  m30L9dgd0L
5M590m350™36900L 60dbgd0, GMTgEoE 5394oMgdl 5Jod©g SMLYOME T aqdL (ob. Public
Release of the ISC-GEM Global Instrumental Earthquake Catalogue (1900-2009) Dmitry A.
Storchak, Domenico Di Giacomo, Istvan Bonddr, E. Robert Engdahl, James Harris, William H.
K. Lee, Antonio Villasefior, and Peter). 909356000 30H995¢00Bo3000056 033900900
6930mbgd0, MHMIgdog O™mom LogmEgdo 390  A9BH0owrgd0b  bm®IsEMGHM™MdOL
035 LSBOOLOM Y, 3939, 993509 BBL Mg0MbId0, HMIgErms dofjolldzmgdo MmMTo SO
39650 @bgb  bmOHIscrMo  (Abmermo  10%-15% LEAEHOIGOLEHOZ0M).  LEdM MM,
3900905 0mg3sL, MM 5MLYdMOdI6 dewogmao AbsgLo, dgEbozergds ALAI3LO s 0y
396Lb39390w0 LESGHOLEH03M0 LEGHMYIEHMOIOOL IJmbg Lgoldwmemo Mgyombgdo.
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