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This monograph is the result of the lifetime
permanent mental work dedicated to the foundation
of the Thermohydrogravidynamics (Cosmic Physics)
of the Solar System intended for the long- term deterministic
predictions of the strong earthquakes, the planetary cataclysms,
the Earth’s climate and the Earth’s fresh water resources in
order to sustain the stable evolutionary development, the
survival, greatness and cosmic dignity of the humankind
in the present and forthcoming epochs of the critical
surrounding cosmic, seismotectonic, volcanic and climatic
conditions of the human existence on the Earth.

The monograph is dedicated to the blessed memory
of the great Russian scientist, Academician Victor I. llyichev
supported in 1993 the author’s hydrodynamic and
oceanographic PhD’s studies (as the head of the Doctoral
Council of Oceanography) resulted to this monograph.

Nolite flere, non est mortuus, sed dormit.
Dignum laude virum Musa vetat mori.

INTRODUCTION

It is well known that the problems of the effective control of the space-time variations of the oceanic
medium [Akulichev, Bezotvetnykh et al., 2001; Akulichev, Dzyuba et al., 2001; Makarov, Uleysky and
Prants, 2003; Simonenko and Lobanov, 2012] and the geophysical environment [Dolgikh, 2000; Dolgikh et
al., 2002; Dolgikh, 2004; Dolgikh et al., 2004], the problems of the long-term predictions of the strong
earthquakes [Abramov, 1997; Vikulin, 2003; Dolgikh et al., 2007], the climate change [Milankovitch, 1938;
Hays et al., 1976; Berger and Loutre, 1991; Syun-Ichi Akasofu, 2004; Ponomarev et al., 2007] and the
planetary cataclysms [Simonenko, 2007] are the significant problems of the modern sciences. In this regard,
it was pointed out [Akulichev, Morgunov et al., 2007] that “the global problems of climate change and
catastrophic natural phenomena (related with the dynamic oceanic processes) require the extended theoretical
and experimental studies in this field with application of newest technologies”.

It is well known that “the deterministic prediction of the time of origin, hypocentral (or epicentral)
location, and magnitude of an impending earthquake is an open scientific problem” [Sgrigna and Conti,
2012]. It was conjectured [Sgrigna and Conti, 2012] that the possible earthquake prediction and warning
must be carried out on a deterministic basis. However, it was pointed out [Sgrigna and Conti, 2012] with
some regret that the modern “study of the physical conditions that give rise to an earthquake and the
processes that precede a seismic rupture of an ordinary event are at a very preliminary stage and,
consequently, the techniques of prediction of time of origin, epicentre, and magnitude of an impending
earthquake now available are below standard”. The authors [Sgrigna and Conti, 2012] argued that “a new
strong theoretical scientific effort is necessary to try to understand the physics of the earthquake”. It was
conjectured [Sgrigna and Conti, 2012] that the present level of knowledge of the geophysical processes “is
unable to achieve the objective of a deterministic prediction of an ordinary seismic event, but it certainly will
in a more or less distant future tackle the problem with seriousness and avoiding scientifically incorrect,
wasteful, and inconclusive shortcuts, as sometimes has been done”. It was conjectured [Sgrigna and Conti,
2012] conjectured that “it will take long time (may be years, tens of years, or centuries) because this
approach requires a great cultural, financial, and organizational effort on an international basis”. It was
conjectured [Sgrigna and Conti, 2012] that a possible contribution to a deterministic earthquake prediction
approach is related with observations and physical modelling of earthquake precursors to formulate, in
perspective, “a unified theory able to explain the causes of its genesis, and the dynamics, rheology, and
microphysics of its preparation, occurrence, postseismic relaxation, and interseismic phases”.

It was pointed out [Zhu and Zhan, 2012] that the gravity changes (derived from regional gravity
monitoring data in China from 1998 to 2005) exhibited noticeable variations before the occurrence of two
large earthquakes in 2008 in the areas surrounding Yutian (Xinjiang) and Wenchuan (Sichian). These results
are consistent with the previous empirical finding [Abramov, 1997; p. 60] that the anomalous variations of
the gravity field on the background of the Moon-Sun induced variations go in front of the earthquakes. A
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recent research by Zhan and his colleagues [Zhan, Zhu et al., 2011] demonstrated that significant gravity
changes were observed before all nine large earthquakes that ruptured within or near mainland China from
2001 to 2008. It was pointed out [Zhu and Zhan, 2012] that the past experience and empirical data showed
that “earthquakes typically occur within one to two years after a period of significant gravity changes in the
region in question”. It was concluded [Zhu and Zhan, 2012] that the “additional research is needed to remove
the subjective nature in the determination of the timeframe of a forecasted earthquake”.

It was conjectured [Console, Yamaoka and Zhuang, 2012] that the recent destructive earthquakes
occurred in China (2008), Italy (2009), Haiti (2010), Chile (2010), New Zealand (2010), and Japan (2011)
“have shown that, in present state, scientific researchers have achieved little or almost nothing in the
implementation of short- and medium-term earthquake prediction, which would be useful for disaster
mitigation measures”. It was conjectured [Console, Yamaoka and Zhuang, 2012] that “this regrettable
situation could be ascribed to the present poor level of achievements in earthquake forecast”. It was pointed
out [Console, Yamaoka and Zhuang, 2012] that “although many methods have been claimed to be capable of
predicting earthquakes (as numerous presentations on earthquake precursors regularly show at every
international meeting), the problem of formulating such predictions in a quantitative, rigorous, and
repeatable way is still open”. It was formulated [Console, Yamaoka and Zhuang, 2012] that “another
problem of practical implementation of earthquake forecasting could be due to the lack of common
understanding and exchange of information between the scientific community and the governmental
authorities that are responsible for earthquake damage mitigation in each country: they operate in two
different environments, they aim at different tasks, and they generally speak two different languages”. It was
pointed out [Console, Yamaoka and Zhuang, 2012] that “the way how seismologists should formulate their
forecasts and how they should transfer them to decision-makers and to the public is still a tricky issue”. It
was clearly formulated [Console, Yamaoka and Zhuang, 2012] that “the formulation of probabilistic
earthquake forecasts with large uncertainties in space and time and very low probability levels is still
difficult to be used by decision-making people”. It was conjectured [Console, Yamaoka and Zhuang, 2012]
that “in real circumstances the authorities deal with critical problems related to the high cost of evacuating
the population from an area where the scientific methods estimate an expected rate of destructive earthquake
as one in many thousand days, while they require much more deterministic statements”. The authors
[Console, Yamaoka and Zhuang, 2012] invited researches “to report methods and case studies that could
concretely contribute or, at least seemed promising, to improve the present frustrating situation, regarding the
practical use of earthquake forecasts”.

In this monograph we found the cosmic energy gravitational genesis of the increase of the seismic and
volcanic activity of the Earth in the end of the 20" century AD [Abramov, 1997] and in the beginning of the
21* century AD [Simonenko, 2007]. The cosmic energy gravitational genesis of the increase of the seismic
and volcanic activity of the Earth in the end of the 20" century AD [Abramov, 1997] and in the beginning of
the 21*" century AD [Simonenko, 2007] is based on the generalized formulation [Simonenko, 2007] of the first
law of thermodynamics applied for the Earth subjected to the cosmic non-stationary energy gravitational
influences of the Solar System.

To do this, we use the synthesis [Simonenko, 2007] of the thermodynamic approaches [Gibbs, 1873;
de Groot and Mazur, 1962; Gyarmati, 1970; Landau and Lifshitz, 1976; Prigogine 1977; Akulichev, 1978;
Keller and Hess, 1981; Evans, Hanley and Hess, 1984; Prigogine and Stengers, 1984; Nicolis and Prigogine,
1989; Simonenko, 2004, 2006, 2007a; 2007; 2008; 2009; 2010], the continuum mechanical and
hydrodynamic approaches [Helmholtz, 1858; Sommerfeld, 1949; Batchelor, 1967; Akulichev, 1978; Landau
and Lifshitz, 1988; Saffman, 1992; Kogan and Simonenko, 1992; Simonenko and Kogan, 1992; Sedov,
1994; Simonenko, 1992, 1995, 2001, 2004, 2006; 2007a; 2007; 2008; 2009; 2010], the acoustic approaches
[Akulichev, 1978; Akulichev, Bezotvetnykh et al., 2001; Akulichev, Dzyuba et al., 2001; Makarov, Uleysky
and Prants, 2003; Dzyuba, 2006; Dolgikh et al., 2007; Akulichev, Morgunov et al., 2007; Akulichev,
Bugaeva et al.,, 2011], the classical theory of the Newtonian gravity, the astronomical approaches
[Chandler, 1892; Perelman, 1956; Zhirmunsky and Kuzmin, 1990; Gor’kavyi and Fridman, 1994; Avsjuk
and Suvorova, 2007; Simonenko, 2007], the geological approaches [Khain, 1958; Verhoogen, Turner,
Weiss, Wahrhaftig and Fyte, 1970; Milanovsky, 1979; Abramov, 1993; Abramov, 1997; Hofmann, 1990;
Avsjuk, 1996; Khain, 2003; Abramov and Molev, 2005; Avsjuk and Suvorova, 2007; Morozov, 2007; Khain
and Poletaev, 2007; Vikulin and Melekestcev, 2007; Pavlenkova, 2007; Tveritinova and Vikulin, 2007;
Simonenko, 2007a; 2007; 2008; 2009; 2010; 2011; 2012], the geophysical approaches [Chandler, 1892;
Munk and Hassan, 1961; Runcorn et al., 1988; Chao and Gross, 1995; Abramov, 1993; Abramov, 1997;
Dolgikh, 2000; Dolgikh, et al., 2002; Dolgikh et al., 2004; Dolgikh, 2004; Vikulin, 2003; Dolgikh et al.,
2007; Simonenko, 2007a; 2007; 2008; 2009; 2010; 2011; 2012], the seismological approaches [Turner,
1925; Davison, 1936; Richter, 1964; Keylis-Borok and Malinovskaya, 1964; Clark, Dibble, Fyfe, Lensen
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and Suggarte, 1965; Johnston, 1965; Fedotov, 1965; Ambraseys, 1970; Shimazaki and Nakata, 1980;
Suyehiro, 1984; Jacob, 1984; Christensen and Ruff 1986; Vikulin and Vikulina, 1989; Barrientos and
Kansel, 1990; Ilyichev and Cherepanov, 1991; Abramov, 1997; Vikulin, 2003; Simonenko, 2007a; 2007;
2008; 2009; 2010; 2011; 2012], the climatological approaches [Milankovitch, 1938; Hays et al., 1976;
Berger and Loutre, 1991; Imbrie et al., 1993; Muller and MacDonald, 1995; Berger, 1999; Elkibbi and Rial,
2001; Bol’shakov, 2003; Pinxian et al., 2003; Simonenko, 2007a; 2007; 2008; 2009; 2010; 2011; 2012;
Simonenko, Gayko and Sereda, 2012], oceanological approaches [Webster and Yang, 1992; Fu and Teng,
1993; Latif and Barnett, 1994; Yamagata and Masumoto, 1992; Miller et al., 1994; Oort and Yienger, 1996;
Delworth et al., 1996; Nakamura et al., 1997; Mantua et al., 1997; Minobe, 1997; Zhang et al., 1997;
Thompson and Wallace, 1998; Overland et al., 1999; Minobe and Mantua, 1999; Ponomarev et al., 1999a;
Ponomarev et al.,, 1999b; Wang and lkeda, 2000; White and Cayan, 2000; Minobe, 1997; Miller and
Schneider, 2000; Diaz et al., 2001; Li et al., 2001; Tourre et al., 2001; Nakamura et al., 2002; Global-
regional linkages in the Earth system, 2002; Gong et al., 2003; Auad, 2003; Qiu, 2003; Ponomarev et al.,
2003; Vasilevskaya et al., 2003; Savelieva et al., 2004; Polonsky et al., 2004; Krokhin, 2004; Ogi and
Tachibana, 2006; Ponomarev et al., 2007; Lobanov et al., 2007; Simonenko, 2007a; 2007; 2008; 2009;
2010; 2011; 2012; Simonenko and Lobanov, 2011; 2012; Simonenko, Lobanov and Sereda, 2012] and the
hydro-geophysical  approaches [Tugarinov, 1973; Moskalev, 1991; Gorbunova and Spivak, 1997;
Simonenko, 2007a; 2007; 2008; 2009; 2010].

We use the established generalized differential formulation [Simonenko, 2007a; 2007; 2008] of the
first law of thermodynamics (for moving rotating deforming compressible heat-conducting stratified
macroscopic continuum region T subjected to the non-stationary Newtonian gravity):

dU, +dK_ +d7t, =0Q+0A . +dG

extending the classical formulation [Gibbs, 1873] by taking into account (along with the classical

np,ot

infinitesimal change of heat 8Q and the classical infinitesimal change of the internal energy dU _ = dU)
the infinitesimal increment of the macroscopic kinetic energy dK _, the infinitesimal increment of the

gravitational potential energy d7U_, the generalized expression [Simonenko, 2007a; 2007] for the

infinitesimal work OA done on the continuum region T by the surroundings of T, the infinitesimal

np,0t

amount dG of energy (given by the expression (1.52)) added (or lost) as a result of the Newtonian non-
stationary gravitational energy influence on the continuum region T during the infinitesimal time interval

dt.

In Section 1 we begin by considering the inherent physical incompleteness of the classical expression
[de Groot and Mazur, 1962; Gyarmati, 1970] for the macroscopic kinetic energy per unit mass € defined
(in classical non-equilibrium thermodynamics) as the sum of the macroscopic translational kinetic energy per

. 1 : . . .
unit mass 8t=EV2 of the mass center of a continuum region and the macroscopic internal rotational

S . 2 . .
kinetic energy per unit mass € . =— 0 ®°, where v is the speed of the mass center of a small continuum

region, @ is an angular velocity of internal rotation [Gyarmati, 1970], © is an inertia moment per unit
mass of a small continuum region [de Groot and Mazur, 1962]. The classical de Groot and Mazur expression
has inherent physical incompleteness [Simonenko, 2004] related with the questionable assumption about the
rigid-like rotation of a small continuum region. The classical de Groot and Mazur expression [de Groot and
Mazur, 1962] does not consider the non-equilibrium component of the macroscopic velocity field related

with the velocity shear defined by the rate of strain tensor ¢, -

We proved [Simonenko, 2006] the necessity of development of the new conception of the
macroscopic internal shear kinetic energy suggested earlier explicitly by Evans, Hanley and Hess [Evans,
Hanley and Hess, 1984] and Simonenko [Simonenko, 1992]. In Subsection 1.1 we present a new physical
concept [Simonenko, 2004] of the macroscopic internal shear kinetic energy expressing the macroscopic
kinetic energy of the non-equilibrium (irreversible) dissipative shear motion near the mass center of a small
macroscopic continuum region. We present also a new physical concept [Simonenko, 2004] of the
macroscopic internal kinetic energy of shear-rotation coupling expressing the kinetic energy of local
coupling between irreversible dissipative shear and reversible rigid-like rotational macroscopic continuum
motions near the mass center of a small macroscopic continuum region. Basing on the analysis of the relative
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continuum motion in the Euclidean space in the inertial Cartesian coordinate system K, we present the
analytical formula (1.6) for the macroscopic kinetic energy [Simonenko, 2004] of a small macroscopic
continuum region considered in a stratified shear three-dimensional flow.

The macroscopic kinetic energy K . of a small continuum region T (in a stratified shear three-
dimensional flow) is presented as the sum of the macroscopic translational kinetic energy Kt , the classical
de Groot and Mazur’s macroscopic internal rotational kinetic energy Kr , the macroscopic internal shear
kinetic energy KS [Simonenko, 2004] and the macroscopic internal kinetic energy of shear-rotational
coupling K*"" [Simonenko, 2004] with a small correction of the order O (d7) determined by the
diameter dT of a continuum region T. In Subsection 1.1 we present also the analytical formula (1.13)

[Simonenko, 2004] for the macroscopic kinetic energy per unit mass €} of a small macroscopic continuum
region T considered in a stratified shear three-dimensional flow. The macroscopic kinetic energy per unit
mass €y is presented [Simonenko, 2004] as a sum of the macroscopic translational kinetic energy per unit

1 . . . . .
mass 8t=5v2 of the mass center of a continuum region, the classical macroscopic internal rotational

kinetic energy per unit mass €, [de Groot and Mazur, 1962; Gyarmati, 1970], the new macroscopic

internal shear kinetic energy per unit mass € [Simonenko, 2004] and the new macroscopic internal kinetic

oup

energy of shear-rotational coupling per unit mass Szr [Simonenko, 2004] with a small correction. In

Subsection 1.1 we present the definition of the macroscopic internal kinetic energy (of a small continuum
region), which may be considered [Simonenko, 2004] as the macroscopic kinetic energy in the K'-
coordinate system related with the mass center of a continuum region. We consider the consequences of the
obtained formulae (1.6) and (1.13) for the macroscopic kinetic energy and the macroscopic internal kinetic

energy of the homogeneous continuum sphere and cube. The presented expression (1.13) for €, and its

particular form (1.24) for homogeneous continuum regions of spherical and cubical shapes generalized
[Simonenko, 2004] the classical de Groot and Mazur expression in classical non-equilibrium
thermodynamics [de Groot and Mazur, 1962; Gyarmati, 1970] by taking into account the new macroscopic

internal shear kinetic energy per unit mass €, which expresses the kinetic energy of irreversible dissipative

shear motion, and also the new macroscopic internal kinetic energy of shear-rotational coupling per unit

coup

mass €., which expresses the kinetic energy of local coupling between irreversible dissipative shear and

reversible rigid-like rotational macroscopic continuum motions. The deduced expression (1.13) for €,

confirmed [Simonenko, 2004] the postulate [Evans, Hanley and Hess, 1984] that the velocity shear (eij = 0)

represents an additional energy source in the postulated formulation [Evans, Hanley and Hess, 1984] of the
first law of thermodynamics for non-equilibrium deformed states of continuum motion.

Following the “Statistical thermohydrodynamics of irreversible strike-slip-rotational processes”
[Simonenko, 2007a] and the “Thermohydrogravidynamics of the Solar System” [Simonenko, 2007], in
Subsection 1.2 we present the generalized differential formulation (1.43) of the first law of thermodynamics
(in the Galilean frame of reference) for non-equilibrium shear-rotational states of the deformed finite one-
component individual continuum (characterized by the symmetric stress tensor T ) region T moving in the
non-stationary gravitational field.

In Subsection 1.3 we present the generalized differential formulation [Simonenko, 2007a; 2007] of the
first law of thermodynamics (in the Galilean frame of reference) for non-equilibrium shear-rotational states
of the deformed finite individual region T of the compressible viscous Newtonian one-component
continuum moving in the non-stationary gravitational field. We present the generalization [Simonenko,

2007a; 2007] of the classical [Gibbs, 1873] expression 6Anp,6‘r = —0W =—pdV by taking into account
(for Newtonian continuum) the infinitesimal works OA_ and OA, respectively, of acoustic and viscous

Newtonian forces acting during the infinitesimal time interval dt on the boundary surface Ot of the
individual continuum region T.



Based on the generalized differential formulation (1.53) of the first law of thermodynamics (equivalent
to the formulation (1.43)), in Subsection 1.4 we present the analysis [Simonenko, 2007a; 2007] of the
gravitational energy mechanism of the gravitational energy supply into the continuum region T owing to the
local time increase of the potential J of the gravitational field inside the continuum region T subjected to

the non-stationary Newtonian gravitational field.

In Subsection 1.5 we present the evaluation [Simonenko, 2007a; 2007] of the time periodicity of the
global volcanic and climate variability induced by the non-stationary cosmic energy gravitational influences
on the Earth.

Using the established [Simonenko, 2004; 2006] generalized expression (1.6) for the total macroscopic

kinetic energy (KT) « of each subsystem o, in Subsection 1.6 we present the conditions [Simonenko,

2007] of the thermodynamic equilibrium in the closed thermohydrogravidynamic system. In Subsection 1.6.1
we consider the equilibrium state of the closed thermohydrodynamic system in classical statistical physics
[Landau and Lifshitz, 1976]. In Subsection 1.6.2 we present the foundation [Simonenko, 2007] of the
conservation law of the total energy for the closed thermodynamic system T in the frame of the continuum
model. In Subsection 1.6.3 we present the consideration [Simonenko, 2007] of the classical statistical
properties of the thermodynamically equilibrium subsystem in classical statistical physics [Landau and
Lifshitz, 1976]. In Subsection 1.6.4 we present the definition of entropy (of the thermodynamic system in
classical statistical physics [Landau and Lifshitz, 1976]) related with the Galilean principle of relativity. In
Subsection 1.6.5 we present the formulation of the condition [Simonenko, 2007] of the thermodynamic
equilibrium for the closed thermohydrogravidynamic system considered in the coordinate system KS'y of the

mass center Csys of the thermohydrogravidynamic system under imposed conservation laws of the total

energy and the total angular momentum. In Subsection 1.6.6 we present the generalized expression
[Simonenko, 2007] for the angular momentum of the subsystem T, (the small macroscopic continuum

region T,) for the non-equilibrium thermodynamic state. In Subsection 1.6.7 we present the condition

(1.117) of the thermodynamic equilibrium [Simonenko, 2007] for the closed thermohydrogravidynamic
system (consisting of N thermohydrogravidynamic subsystems) considering in the inertial coordinate system

K s,ys related with the mass center C of the thermohydrogravidynamic system. In Subsection 1.6.8 we

present the conditions of the thermodynamic equilibrium [Simonenko, 2007] of the closed

thermohydrogravidynamic system consisting of N thermohydrogravidynamic subsystem considered in the

arbitrary inertial coordinate system K . In Subsection 1.6.8.1 we present the condition (1.121) [Simonenko,
2007] of the thermodynamic equilibrium (of the closed thermohydrogravidynamic system) describing the
relative movements of the mass centers of all subsystems. In Subsection 1.6.8.2 we present the foundation
[Simonenko, 2007] of the conditions (1.125) and (1.118) of the thermodynamic equilibrium of the closed
thermohydrogravidynamic system relative to the macroscopic non-equilibrium kinetic energies [Simonenko,
2004] of the subsystems T,.

Following the “Statistical thermohydrodynamics of irreversible strike-slip-rotational processes”
[Simonenko, 2007a] and the “Thermohydrogravidynamics of the Solar System” [Simonenko, 2007], in
Subsection 1.7 we present (taking into account the shear-rotational thermodynamic states of the considered
subsystem T ) the generalization of the Le Chatelier — Braun principle [Landau and Lifshitz, 1976] on the

closed rotational thermohydrogravidynamic systems (T + ;) consisting of two subsystems T and 1. We
present the physical interpretation [Simonenko, 2007a; 2007] of the relaxation processes (after the
deformational influences on the subsystem T) in the rotational thermohydrogravidynamic systems (T +

7) in terms of the total entropy of the rotational thermohydrogravidynamic systems (T + T).

In Subsection 1.8 we present the subsequent generalization (1.155) of the established generalized
differential formulation (1.50) [Simonenko, 2007a; 2007; 2008; 2009; 2010] of the first law of
thermodynamics. The subsequent generalization (1.155) of the first law of thermodynamics is suggested for
description of moving rotating deformed compressible heat-conducting stratified individual macroscopic
region T of turbulent electromagnetic plasma subjected to the non-stationary Newtonian gravitational and
electromagnetic fields.

In Section 2 we present the fundamentals of the cosmic geology [Simonenko, 2007] applicable for the
planets of the Solar System. In Subsection 2.1 we present the expressions [Simonenko, 2007] for the total

energy Er(, and the total angular momentum M _ = of the planet 1, (and the satellite of the planet) taking

into account the internal thermohydrogravidynamic structure of the planet 1, (and the satellite of the planet).
7



Considering the Solar System as the open thermohydrogravidynamic system containing the set of separate
thermohydrogravidynamic subsystems (the planets t, and the satellites of the planets) and disregarding the
presence of atmospheres and hydrospheres (of the planets and the satellites of the planets), we present the
expressions (2.17) and (2.18) for the total energy and the total angular momentum [Simonenko, 2007] of the
Solar System consisting of N cosmic material objects (the Sun, the planets, the satellites of the planets, the
midget planets, known asteroids and comets of the Solar System). Using the expressions (2.17) and (2.18),
we present the evidence [Simonenko, 2007] of the mutual energy transformations between the accumulated
internal energies (of the accumulated internal energies of deformation, compression and strain of the
continuum of the planets), the macroscopic internal rotational energy [de Groot and Mazur, 1962; Gyarmati,
1970] and the macroscopic internal non-equilibrium kinetic energies [Simonenko, 2004] of the planets. We
present the evidence [Simonenko, 2007] that the mutual energy transformations can result to the evolutionary
changes of the directions (and axes) of rotation of the planets and satellites (of the planets) of the Solar
System.

Taking into account the system of the expressions (2.19) and (2.20) for the total energy and the total
angular momentum of the subsystem T (the subsystem Tt of the planet (T+7T) without the surrounding
subsystem T (the atmosphere or the atmosphere and hydrosphere)) of the planet ( T+ T ), we demonstrate the
evidence [Simonenko, 2004a; 2007] of the mutual energy transformations between the accumulated internal

energy UT of the subsystem T and the macroscopic internal rotational kinetic energy (Kr)r (of the
subsystem T of the planet (T+7)), the macroscopic internal shear kinetic energy (Ks )T (of the subsystem

T of the planet (T+ 7)) and the macroscopic internal kinetic energy of shear-rotational coupling (K;(;up )T

(of the subsystem T of the planet (T+7T)) during the seismotectonic relaxation of the planet (T+7). We
demonstrate that these energy transformations give the real evidence [Simonenko, 2007] to consider the
seismotectonic relaxation of the planet (T +7) as the planetary process [Vikulin, 2003].

Using the generalized differential formulation (2.21) of the first law of thermodynamics (taking into
account the additional term related with the space-time density e of heating due to the disintegration of

radio-active elements and the human industrial activity inside the planet (T+7T) of the Solar System), in
Subsection 2.2 we present the non-catastrophic model [Simonenko, 2007a; 2007] of the
thermohydrogravidynamic evolution of the total energy of the subsystems (T and T) of the planet (T+7),
which evolve during some time period without formation of the new planetary fractures in the subsystem 1
surrounding by the subsystem T (representing the atmosphere or the atmosphere and hydrosphere).

In Subsection 2.3 we present the synthesis of the cosmic geology [Simonenko, 2007; 2009; 2010] of
the Earth (applicable for the terrestrial planets of the Solar System) taking into account the convection in the
lower geo-spheres of the Earth (the planet), the density differentiation, the translational, rotational and
deformational movements of the tectonic plates, the creation of the new planetary tectonic fractures induced
by the energy gravitational influences of the Solar System and our Galaxy. Using the generalized differential
formulation (2.21) of the first law of thermodynamics, in Subsection 2.3.1 we present the
thermohydrogravidynamic N-layer model [Simonenko, 2007; 2009; 2010] of the non-fragmentary geo-
spheres of the Earth (the planet of the Solar System). Based on the deduced [Simonenko, 2007] evolution

equation (2.30) of the total energy ET of the subsystem T (consisting of N successively embedded to each
other subsystems (geo-spheres) Ty, Ty, ---» T,,T;) of the planet (T+7T), in Subsection 2.3.1 we present the

expression (2.31) for the necessary power W, (AX.) (in particular, of the external cosmic energy

gravitational influence), which is sufficient [Simonenko, 2007] to break the crystalline root (of the
considered continental and oceanic planetary tectonic formations characterized [Abramov and Molev, 2005;
p. 245] by the mantle penetrated deep roots) in one section characterized by the area AX,. Based on the
combined data [Abramov and Molev, 2005; p. 245; Pavlenkova, 2007] about the roots of continents, we
present the evidence [Simonenko, 2007] that the translational mobility of the upper subsystem 1,=7_,

(along with a separate tectonic plates and geo-blocks of the subsystem t,=7.,) of the Earth is greatly

restricted by the deepened roots of the continental and the oceanic planetary formations. We present (for
two data [Abramov and Molev, 2005; p. 245; Pavlenkova, 2007; p. 107] about the roots of continents) the
evidence [Simonenko, 2007] that it is easier to realize (by action of the external cosmic gravitational field)
the assumed [Pavlenkova, 1995] rotation of the mantle (as a whole) relative to the fluid kernel with the
slippage on the boundary of the kernel and the mantle of the Earth than to split the mantle of the Earth by
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means of the new global tectonic fracture into two equal parts in the different sides of the main secant plane
intersecting the centre of the Earth. Using the evolution equation (2.32) for the sum K_+7U_ of the total

macroscopic kinetic energy K_ and the total macroscopic potential (gravitational) energy 7U_  of the

subsystem T (of the Earth or a planet of the Solar System), we present the evidence [Simonenko, 2007] that
the revealed time period 100 million years [Hofmann, 1990] of the maximal endogenous activity of the
Earth [Morozov, 2007; p. 496] is induced by the periodic changes (characterized by the time period of 200
million years) of the potential of the gravitational field (of the Solar System and our Galaxy) influencing on
the Earth considered as the cosmic material object (in the frame of the Solar System) moving around the
center of our Galaxy.

Based on the generalized differential formulation (2.21) of the first law of thermodynamics
(containing the new additional term related with the space-time density e _ of the sources of heat), in

Subsection 2.3.2 we present the synthesis of the thermohydrogravidynamic translational-shear-rotational N-
layer tectonic model [Simonenko, 2007] of the fragmentary geo-spheres of the Earth (of the planet (T+7T) of

the Solar System). We present the evolution equation (2.36) of the total energy of the geo-sphere t,=1

ext
(the first upper layer of the subsystem T of the planet (T +7)). The evolution equation (2.36) represents the
thermohydrogravidynamic model of the translational-shear-rotational tectonics of moving rotating
deforming compressible heat-conducting stratified macroscopic geo-blocks 1,; j =1, 2, ..., N,) surrounded

by the coupled viscous plastic layers and subjected to the non-stationary Newtonian gravity and heating
related with disintegration of the radio-active elements (in the geo-sphere T, ).

In Subsection 2.3.3 we present the universal energy thermohydrogravidynamic approach [Simonenko,
2007] of formation of the planetary fractures in the frame of the generalized differential formulation (2.21) of
the first law of thermodynamics [Simonenko, 2007] and the thermohydrogravidynamic translational-shear-
rotational N-layer tectonic model [Simonenko, 2007] (presented in Subsection 2.3.2) of the fragmentary
(consisting of geo-blocks) geo-spheres of the Earth (and the planet of the Solar System of the terrestrial
group: the Mercury, the Venus and the Mars). Based on the generalized differential formulation (2.21) of the
first law of thermodynamics and the mathematical inductive method, we present the evolution equations
(2.39), (2.41) and (2.42) describing [Simonenko, 2007] the evolutions of the total energy of the geo-block

T; (of the first upper layer (geo-sphere) T,=T1,,, of the subsystem T of the planet (T+7)) under formation

ext

of the integer number of various uncrossed (between itself) fracture surfaces breaking the Earth’s crust.
Using the deduced evolution equations (2.39), (2.41) and (2.42), we formulate the established [Simonenko,

2007] energy sources of the destruction in the geo-block T,;: the total non-stationary gravitational fields (the

external cosmic and the terrestrial), the internal heat related with the disintegration of the radio-active
elements, the heat flux from the upper boundary of the situated below second layer (subsystem) T, and the

work of stress forces on the surface of the geo-block T;.

In Section 3 we present the fundamentals of the cosmic geophysics [Simonenko, 2007] applicable for
the planets of the Solar System. In Subsection 3.1 we consider the energy gravitational influences
[Simonenko, 2007; 2009; 2010] on the Earth of the inner planets and the outer planets of the Solar System.
In Subsection 3.1.1 we present the derivation of the analytical relation [Simonenko, 2009; 2010] for the
energy gravitational influences (on the Earth) of the inner and the outer planets in the second approximation
of the elliptical orbits of the planets of the Solar System. In Subsection 3.1.2 we present the evaluation
[Simonenko, 2007] of the relative maximal instantaneous energy gravitational influences (on the unit mass at

the surface point D, of the Earth) of the inner planets and the outer planets in the first approximation of the

circular orbits of the planets. In Subsection 3.1.2 we present also the evaluation [Simonenko, 2009; 2010] of
the relative maximal instantaneous energy gravitational influences (on the unit mass of the Earth at the mass

center C, of the Earth) of the inner and the outer planets in the first approximation of the circular orbits of

the planets. In Subsection 3.1.3 we present the evaluation [Simonenko, 2007; 2009; 2010] of the relative
values of the maximal integral energy gravitational influences on the Earth of the inner planets (the Mercury
and the Venus) and the outer planets (the Mars, the Jupiter, the Saturn, the Uranus, the Neptune and the
Pluto) in the approximation of the circular orbits of the planets of the Solar System.

In Subsection 3.2 we present the evaluations [Simonenko, 2009; 2010] of the relative maximal
(instantaneous and integral) energy gravitational influence of the Moon on the Earth as compared with the
maximal (instantaneous and integral) energy gravitational influences on the Earth of the planets of the Solar
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System. In Subsection 3.2.1 we present the evaluation [Simonenko, 2009; 2010] of the relative maximal
instantaneous energy gravitational influence of the Moon on the Earth (as compared with the maximal
instantaneous energy gravitational influences on the Earth of the planets of the Solar System) in the second
approximation of the elliptical orbits of the Earth and the Moon around the combined mass center

C; moon ©f the Earth and the Moon. In Subsection 3.2.2 we present the evaluation [Simonenko, 2009; 2010]

of the maximal integral energy gravitational influence of the Moon on the Earth (as compared with the
maximal integral energy gravitational influences on the Earth of the planets of the Solar System) in the
second approximation of the elliptical orbits of the Earth and the Moon around the combined mass center

C; moon Of the Earth and the Moon.

In Subsection 3.3 we evaluate the energy gravitational influence of the Sun on the Earth owing to the
gravitational interaction of the Sun with the outer large planets (the Jupiter, the Saturn, the Uranus and the
Neptune) of the Solar System. In Subsection 3.3.1 we evaluate the relative characteristic maximal positive
instantaneous energy gravitational influences of the Sun on the Earth owing to the gravitational interaction of
the Sun with the outer large planets of the Solar System. In Subsection 3.3.2 we evaluate the maximal
positive integral energy gravitational influences of the Sun on the Earth owing to the gravitational interaction
of the Sun with the outer large planets in the first approximation of the circular orbits of the planets of the
Solar System.

In Subsection 3.4 we demonstrate the established [Simonenko, 2007; 2009; 2010] real cosmic energy
gravitational genesis of the strong earthquakes and the global planetary cataclysms. Using the expression

(3.51) for the maximal positive integral energy gravitational influence E o (t,,D;,m,) of the Venus (i =2)

on the macroscopic continuum region T of the mass m_ near the surface point D, of the Earth, in

Subsection 3.4.1 we present the confirmation [Simonenko, 2007] of the real cosmic energy gravitational
genesis of preparation of earthquakes. In Subsection 3.4.2 we demonstrate the evidence of the integral
energy gravitational influence on the Earth of the Sun (owing to the gravitational interactions of the Sun with

the Jupiter T, and the Saturn T,) and the Moon as the predominant cosmic trigger mechanism of the

earthquakes preparing by the combined integral energy gravitational influence on the Earth of the Sun
(owing to the gravitational interactions of the Sun with the Jupiter T and the Saturn T, the Uranus T, and

the Neptune Tg ), the Venus, the Jupiter, the Moon, the Mars and the Mercury. In Subsection 3.4.3 we found

the catastrophic planetary configurations established by the cosmic seismology [Simonenko, 2007]. In
Subsection 3.4.3.1 we present the established [Simonenko, 2007] catastrophic planetary configurations
related with the maximal (positive) and minimal (negative) combined integral energy gravitational influence

on the Earth T, of the planets of the Solar System. We formulate the global prediction

thermohydrogravidynamic principles (consistent with the generalized differential formulations (1.43) and
(1.50) of the first law of thermodynamics of the established cosmic seismology [Simonenko, 2007; 2008;
2009; 2010]) associated with the maximal (positive) and minimal (negative) combined planetary integral
energy gravitational influence on the Earth. In Subsection 3.4.3.2 we found the catastrophic planetary
configurations related with the maximal (positive) and minimal (negative) combined integral energy

gravitational influence on the Earth T, of the Sun (owing to the gravitational interactions of the Sun with the

Jupiter Ty, the Saturn T, the Uranus T, and the Neptune T4 ) and the planets of the Solar System. We

formulate the global prediction thermohydrogravidynamic principles (consistent with the generalized
differential formulations (1.43) and (1.50) of the first law of thermodynamics of the established cosmic
seismology [Simonenko, 2007; 2008; 2009; 2010]) associated with the maximal (positive) and minimal
(negative) combined planetary and solar integral energy gravitational influence on the Earth of the planets of
the Solar System and the Sun owing to the gravitational interaction of the Sun with the outer large planets

(the Jupiter (1), the Saturn (t4), the Uranus (t,) and the Neptune (tg)).

In Subsection 3.5 we present, classical shear (deformational) model [Koponorckuii u A6pamos, 2000]
of the earthquake focal region, the rotational model [Vikulin, 2003] of the earthquake focal region and the
generalized thermohydrogravidynamic shear-rotational model [Simonenko, 2007a; 2007; 2008] (of the
earthquake focal region) taking into account the classical macroscopic rotational kinetic energy [de Groot
and Mazur, 1962; Gyarmati, 1970], the macroscopic non-equilibrium kinetic energies [Simonenko, 2004],
the internal (terrestrial) energy gravitational influences and the external (cosmic) energy gravitational
influences [Simonenko, 2007a; 2007; 2008] on the focal region of earthquakes. Using the evolution equation
(1.67) (deduced from the generalized differential formulation (1.43) of the first law of thermodynamics) of
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the total mechanical energy of the macroscopic continuum region T (of the compressible viscous Newtonian
continuum), in Subsection 3.5.1 we present the thermodynamic foundation of the generalized
thermohydrogravidynamic shear-rotational model [Simonenko, 2007a; 2007] and the classical shear
(deformational) model [KoponoBckuii u A6pamos, 2000] of the earthquake focal region. We demonstrated
[Simonenko, 2007a; 2007] the physical adequacy of the classical deformational (shear) model
[Koponosckuit 1 Adpamos, 2000] of the earthquake focal region for the quasi-uniform medium of the
Earth’s crust characterized by practically constant viscosity. Using the evolution equation (1.67) of the total
mechanical energy of the macroscopic continuum region T (of the compressible viscous Newtonian
continuum), in Subsection 3.5.2 we present the thermodynamic foundation of the rotational model [Vikulin,
2003] of the earthquake focal region. We demonstrated [Simonenko, 2007a; 2007] the physical adequacy of
the rotational model [Vikulin, 2003] of the earthquake focal region for the seismic zone of the Pacific Ring.
In Subsection 3.5.3 we found the local energy and entropy prediction thermohydrogravidynamic principles
determining the fractures formation in the macroscopic continuum region T subjected the combined integral
energy gravitational influence of the planets of the Solar System, the Moon and the Sun owing to the
gravitational interaction of the Sun with the outer large planets (the Jupiter, the Saturn, the Uranus and the
Neptune). In Subsection 3.5.3.1 we formulate the local energy prediction thermohydrogravidynamic
principles (determining the fractures formation in the macroscopic continuum region T ) related with the
maximal (positive) and minimal (negative), respectively, combined integral energy gravitational influence on
the macroscopic continuum region T of the planets of the Solar System, the Moon and the Sun owing to the
gravitational interaction of the Sun with the outer large planets (the Jupiter, the Saturn, the Uranus and the
Neptune). In Subsection 3.5.3.2 we formulate the local entropy prediction thermohydrogravidynamic
principle determining the fractures formation in the macroscopic continuum region T subjected the combined
integral energy gravitational influence of the planets of the Solar System, the Moon and the Sun owing to the
gravitational interaction of the Sun with the outer large planets (the Jupiter, the Saturn, the Uranus and the
Neptune).

In Subsection 3.6 we present the confirmation of the cosmic energy gravitational genesis [Simonenko,
2007] of the seismotectonic (and volcanic) activity and the global climate variability induced by the cosmic
non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars,
the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter. In Subsection 3.6.1
we present the empirically established [Turner, 1925; Moit llIu-toH, 1960; Tamrazyan, 1962; Fedotov, 1965;
Oummunac, 1965; Davison, 1936; Ambraseys, 1970; Christensen and Ruff 1986; Barrientos and Kansel,
1990; Jacob, 1984; Shimazaki and Nakata, 1980; Suyehiro, 1984; Clark, Dibble, Fyfe, Lensen and Suggarte,
1965; Johnston, 1965; Abramov, 1997; p. 72; Vikulin and Vikulina, 1989; Vikulin, 2003; p. 16-17] time
periodicities of the seismotectonic activity of the Earth. Using the equivalent generalized differential
formulations (1.43), (1.50) and (1.53) of the first law of thermodynamics [Simonenko, 2007] for the Earth,
in Subsection 3.6.2 we present (in the frame of the real elliptical orbits of the Earth, the Sun, the Moon, the
Venus, the Mars and the Jupiter) the successive approximations [Simonenko, 2007] for the time periodicities
of the maximal (instantaneous or integral) separate cosmic non-stationary energy gravitational influences on
the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational
interaction of the Sun with the Jupiter. According to the thermohydrogravidynamic theory [Simonenko,
2007], these time periodicities correspond to the related time periodicities of the Earth’s periodic
seismotectonic (and volcanic) activity and the global climate variability induced by the separate cosmic non-
stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars, the
Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter. In Subsection 3.6.2.1
we present the successive time periodicities [Simonenko, 2007] of the maximal (instantaneous and integral)
energy gravitational influences on the Earth of the system Sun-Moon. In Subsection 3.6.2.2 we present the
successive time periodicities [Simonenko, 2007] of the maximal (instantaneous and integral) energy
gravitational influences on the Earth of the Venus. In Subsection 3.6.2.3 we present the successive time
periodicities of the maximal (instantaneous and integral) energy gravitational influences on the Earth of the
Jupiter [Simonenko, 2007] and the Sun owing to the gravitational interaction of the Sun with the Jupiter. In
Subsection 3.6.2.4 we present the successive time periodicities [Simonenko, 2007] of the maximal
(instantaneous and integral) energy gravitational influences on the Earth of the Mars. Based on the
equivalent generalized differential formulations (1.43), (1.48) and (1.53) of the first law of thermodynamics
[Simonenko, 2007] used for the Earth, in Subsection 3.6.2.5 we present the time periodicities [Simonenko,
2007] of the periodic global seismotectonic (and volcanic) activity and the global climate variability of the
Earth induced by the combined different combinations of the cosmic energy gravitational influences on the
Earth of the system Sun-Moon, the Venus, the Jupiter, the Mars and the Sun owing to the gravitational
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interaction of the Sun with the Jupiter. In Subsection 3.6.3 we confirm the real cosmic energy gravitational
genesis [Simonenko, 2007] of the strongest Japanese earthquakes. In Subsection 3.6.4 we present the
previous evaluation [Simonenko, 2007] of the mean time periodicities 94620 years and 107568 years of the
global climate variability (related with the G(@) - factor and G(b) - factor determined by the cosmic non-

stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars, the
Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter) and the mean time
periodicities 100845 years and 121612.5 years of the global climate variability related with the G(D) - factor

determined by the cosmic non-stationary energy gravitational influences on the Earth of the system Sun-
Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with
the Jupiter. In Subsection 3.6.5 we present the real confirmation [Simonenko, 2007] of the cosmic energy
gravitational genesis of the modern short-term time periodicities of the Earth’s global climate variability
determined by the combined cosmic factors: G-factor related with the combined cosmic non-stationary
energy gravitational influences on the Earth of the system Sun-Moon, the Mercury, the Venus, the Mars, the
Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter; G(@) -factor related to

the tectonic-endogenous heating of the Earth as a consequence of the periodic continuum deformation of the
Earth due to the G -factor; G(b) -factor related to the periodic atmospheric-oceanic warming or cooling as a

consequence of the periodic variable (increasing or decreasing) output of the heated greenhouse volcanic
gases and the related variable greenhouse effect induced by the periodic variable tectonic-volcanic activity
(activization or weakening) due to the G-factor; G(C)-factor related to the periodic variations of the solar

activity owing to the periodic variations of the combined planetary non-stationary energy gravitational
influence on the Sun.

In Subsection 3.7 we found the cosmic energy gravitational genesis of the seismotectonic (and
volcanic) activity and the global climate variability induced (owing to the G-factor, G(a)-factor and G(b) -

factor) by the combined non-stationary cosmic energy gravitational influences on the Earth of the system
Sun-Moon, the Venus, the Mars, the Jupiter and the Sun (owing to the gravitational interaction of the Sun
with the Jupiter, the Saturn, the Uranus and the Neptune). In Subsection 3.7.1 we evaluate the time
periodicities of the maximal (instantaneous and integral) energy gravitational influences of the Sun on the
Earth owing to the gravitational interaction of the Sun with the outer large planets (the Jupiter, the Saturn,
the Uranus and the Neptune). In Subsection 3.7.1.1 we present the time periodicities [Simonenko, 2007] of
the maximal (instantaneous and integral) energy gravitational influences on the Earth of the Jupiter and the
Sun owing to the gravitational interaction of the Sun with the Jupiter. In Subsection 3.7.1.2 we evaluate the
time periodicities of the maximal (instantaneous and integral) energy gravitational influences on the Earth of
the Saturn and the Sun owing to the gravitational interaction of the Sun with the Saturn. In Subsection
3.7.1.3 we evaluate the time periodicities of the maximal (instantaneous and integral) energy gravitational
influences on the Earth of the Uranus and the Sun owing to the gravitational interaction of the Sun with the
Uranus. In Subsection 3.7.1.4 we evaluate the time periodicities of the maximal (instantaneous and integral)
energy gravitational influences on the Earth of the Neptune and the Sun owing to the gravitational
interaction of the Sun with the Neptune. In Subsection 3.7.1.5 we found the fundamental global time
periodicities (related to the combined planetary, lunar and solar non-stationary energy gravitational
influences on the Earth) of the Earth’s periodic global seismotectonic (and volcanic) activity and the global
climate variability induced by the different combinations of the cosmic non-stationary energy gravitational
influences on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the
gravitational interaction of the Sun with the Jupiter, the Saturn, the Uranus and the Neptune. In Subsection
3.7.1.6 we present the thermohydrogravidynamic solution of the fundamental problem [Imbrie, Berger et al.,
1993] of the origin of the major 100-kyr glacial cycle (during Pleistocene) determined by the non-stationary
energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun
owing to the gravitational interactions of the Sun with the Jupiter, the Saturn, the Uranus and the Neptune.
In Subsection 3.8 we analyze the global seismicity and volcanic activity of the Earth from the biblical
Flood (occurred in 2104 BC according to the orthodox biblical chronology) and predict the forthcoming
range 2020 +2061 AD of the maximal seismotectonic, volcanic and climatic activities of the Earth during
the past 696 + 708 years of the history of humankind. In Subsection 3.8.1 we present the foundation of the

ranges of the fundamental global seismotectonic, volcanic and climatic periodicities
T, T =696+708 years and T T =348 +354 years determined by the combined

tec,f = climl,f tec,f = clim2,f
predominant non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the
Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the
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Saturn. In Subsection 3.8.2 we present the evidence of the founded ranges of the fundamental global
seismotectonic and volcanic time periodicities T, T =696+ 708 years and

tec,f’ = climl,f
T, Toimo e =348+354 years  based on the statistical analysis of the historical eruptions [Thordarson

tec,f T “c

and Larsen, 2007] of the Katla and the Hekla volcanic systems in Iceland. In Subsection 3.8.2.1 we present
the generalized formulation [Simonenko, 2005] of the weak law of large numbers used for the statistical
analysis of the historical volcanic eruptions [Thordarson and Larsen, 2007]. In Subsection 3.8.2.2 we
present the statistical analysis of the historical volcanic eruptions [Thordarson and Larsen, 2007] of Katla
volcano. In Subsection 3.8.2.3 we present the statistical analysis of the historical volcanic eruptions
[Thordarson and Larsen, 2007] of Hekla volcano. In Subsection 3.8.3 we present the confirmation of the
cosmic energy gravitational genesis of the predominant short-range time periodicities (7i/6 years and 6j/5
years determined by small integers i and j) of the Chandler’s wobble of the Earth’s pole and sea water and
air temperature variations. In Subsection 3.8.3.1 we found the cosmic energy gravitational genesis of the
predominant  time  periodicities T, =(T,) ~6/5yr=1.2years and T =(T,),~7/6yr=

climl,2
=1.1666666....years of the global climate variability induced by the combined non-stationary energy

gravitational influence on the Earth of the Venus, the Mercury and the Moon. In Subsection 3.8.3.2 we
present the combined analysis of the Chandler’s wobble of the Earth’s pole [Simonenko, 2011] and the
variations [Simonenko, Gayko and Sereda, 2012] of sea water and air temperature during 1969-2010 for the
costal station Possyet of the Japan Sea.

In Subsection 3.8.4 we present the evidence of the founded (in Subsection 3.8.1) range of the
fundamental global periodicities T, ; =T, =696+ 708 yr (of the global seismotectonic and volcanic

climl,f
activities and the climate variability of the Earth) obtained from the established links between the great
natural cataclysms in the ancient history of humankind from the final collapse of the ancient Egyptian
Kingdom and the biblical Flood to the increase of the global seismicity and the global volcanic activity in
the beginning of the 20™ century [Richter, 1969] and the modern increase of the global seismicity and the
volcanic activity in the end of the 20" century [Abramov, 1997] and in the beginning of the 21% century
[Simonenko, 2007; 2009; 2010]. In Subsection 3.8.4.1 we consider the great natural cataclysms in the
history of humankind from the final collapse of the ancient Egyptian Kingdom (near 2190 BC) and the
biblical Flood (occurred in 2104 BC according to the orthodox Jewish and Christian biblical chronology). In
Subsection 3.8.4.2 we reveal the linkage of the last major eruption of Thera (1450 BC) [LaMoreaux, 1995]
and the greatest earthquake destroyed the ancient Pontus (63 BC). In Subsection 3.8.4.3 we reveal the
linkage of the greatest earthquake destroyed the ancient Pontus (63 BC), the earthquake destroyed the
ancient Greek Temple of Artemis (614 AD) and the great frost event (628 AD) [LaMarche and Hirschboeck,
1984] related with the atmospheric veil (recorded in Europe in 626 AD [Stothers and Rampino, 1983])
induced by the great unknown volcanic eruption (apparently, Rabaul’ [LaMarche and Hirschboeck, 1984]
eruption). In Subsection 3.8.4.4 we reveal the linkage of the greatest earthquake destroyed the ancient
Pontus (63 BC) and the great earthquakes [Vikulin, 2008] occurred in England (1318 AD and 1343 AD),
Armenia (1319 AD), Portugal (1320 AD, 1344 AD and 1356 AD) and Japan (1361 AD). In Subsection
3.8.4.5 we reveal the linkage of the final collapse of the ancient Egyptian Kingdom (occurred near 2190
BC), the biblical Flood (occurred in 2104 BC according to the orthodox Jewish and Christian biblical
chronology) and the last major eruption of Thera (1450 BC) [LaMoreaux, 1995]. In Subsection 3.8.4.6 we
reveal the linkage of the planetary disasters in the Central Asia (10555 BC) [Bunsen, 1848, pp. 77-78, 88]
and in the ancient Egyptian Kingdom (10450 BC) [Hancock, 1997], and the greatest earthquake destroyed
the ancient Pontus (63 BC). In Subsection 3.8.4.7 we reveal the linkage of the previous great eruptions of
Thera (Santorini) (between 1628 and 1450 BC [LaMoreaux, 1995]), the greatest (in the United States in the
past 150 years up to 1872) earthquake in Owens Valley, California (1872 AD), the eruptions of Santorini in
1866 and 1925 AD and the great eruption of Krakatau in 1883 AD. In Subsection 3.8.4.8 we reveal the
linkage of the eruption of Tambora (1815 AD) and the Thera (Santorini) eruption in the range 1700 + 1640
BC [Betancourt, 1987; Habberten et al., 1989]. In Subsection 3.8.4.9 we reveal the linkage of the increase
of the global seismicity (along with the increase of the volcanic activity) in the end of the 19" century and in
beginning of the 20™ century [Richter, 1969] and the eruption of Thera (Santorini) between 1600 and 1500
BC [Antonopoulos, 1992]. In Subsection 3.8.4.10 we reveal the linkage of the increase of the global
seismicity (along with the increase of the volcanic activity) in the end of the 20" [Abramov, 1997] century
and the eruption of Hekla (1300 AD) [Thordarson and Larsen, 2007] in Iceland and the great earthquake
(1303 AD) in China [Vikulin, 2008].
In Subsection 3.9 we present the evidence of the established [Simonenko, 2012] forthcoming range
2020+2061 AD AD of the maximal seismotectonic, volcanic and climatic activities of the Earth during
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the past 696 + 708 years of the history of humankind. We present the evidence of the related subsequent
subranges (2023+3 AD, 2040.38 +3 AD and 2061+3 AD) of the increased peaks of the forthcoming

global seismotectonic and volcanic activities and the climate variability of the Earth in the 21* century.
The main results and conclusions are summarized in Section 4.
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1. THE GENERALIZED FORMULATION OF THE FIRST LAW OF
THERMODYNAMICS FOR MOVING ROTATING DEFORMING
COMPRESSIBLE HEAT-CONDUCTING STRATIFIED
MACROSCOPIC INDIVIDUAL CONTINUUM REGION T
SUBJECTED TO THE NON-STATIONARY NEWTONIAN
GRAVITATIONAL AND ELECTROMAGNETIC FIELDS

1.1. The generalized expression for the macroscopic kinetic energy of a small
continuum region in non-equilibrium thermodynamics

De Groot and Mazur defined the macroscopic kinetic energy per unit mass € as [de Groot and

2

Mazur, 1962] the sum of the macroscopic translational kinetic energy per unit mass €= EV of a

continuum region (particle) mass center and the macroscopic internal rotational kinetic energy per unit
1. >

mass & . =— 0w~
2

1
€ =E(+E,= ;vz + 56 o’ (1.1)

where V is the speed of the mass center of a small continuum region, ® is an angular velocity of internal

rotation [Gyarmati, 1970], O is an inertia moment per unit mass of a small continuum region [de Groot and
Mazur, 1962]. Gyarmati’s definition [Gyarmati, 1970] of the macroscopic kinetic energy per unit mass is
analogous to de Groot and Mazur’s one. The classical de Groot & Mazur's and Gyarmati’s definition (1.1)
of the macroscopic kinetic energy per unit mass for a shear flows has some inherent physical
incompleteness associated with the assumption about the rigid-like rotation of the continuum region with
the angular velocity vector . This definition is based on the assumption of local thermodynamic
equilibrium since it does not consider the non-equilibrium shear component of the macroscopic continuum

motion related with the rate of strain tensor ¢, . However, the assumption of local thermodynamic

equilibrium, as noted by de Groot and Mazur [de Groot and Mazur, 1962], may be justified only by
reasonable agreement of the experimental results with the theoretical deductions based on this assumption.
Thus, we see that the introduction of the conception of the "shear energy” is caused by the
incompleteness of the definition for the macroscopic kinetic energy in classical non-equilibrium
thermodynamics [de Groot and Mazur, 1962; Gyarmati, 1970]. We derive in Subsection 1.1 the formula for
the macroscopic kinetic energy per unit mass of a small continuum region considered in a stratified shear
three-dimensional flow. The obtained formula removes the limitations of the classical expression (1.1).
Landau and Lifshitz defined [Landau and Lifshitz, 1976] the macroscopic internal energy of a small
macroscopic continuum region as the difference between the total kinetic energy of the continuum region
and kinetic energy of the translational macroscopic motion of the continuum region. According to Landau

|
and Lifshitz’s definition [Landau and Lifshitz, 1976] of the macroscopic internal energy, the term 5 0 0)2

in the expression (1.1) is the internal energy of the macroscopic (hydrodynamic) continuum motion. The
classical definition [de Groot and Mazur, 1962; Gyarmati, 1970] of the macroscopic internal rotational

1

kinetic energy per unit mass — O @~ is consistent with the Landau and Lifshitz’s definition of the

macroscopic internal energy. We shall use further the Landau and Lifshits’s definition [Landau and
Lifshitz, 1976] of the macroscopic internal energy.

Following the works [Simonenko, 2004; 2005; 2006; 2007a; 2007; 2008], we shall present the
foundation of the generalized expression for the macroscopic kinetic energy in non-equilibrium
thermodynamics. We shall assume that T is a small individual continuum region (domain) bounded by the
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closed continual boundary surface 0t considered in the three-dimensional Euclidean space with respect to a
Cartesian coordinate system K . We shall consider the small continuum region T in a Galilean frame of
reference with respect to a Cartesian coordinate system K centred at the origin O and determined by the

axes Xl, sz X3 (see Fig. 1).

The unit normal K -basis coordinate vectors triad Py, ,, M5 is taken in the directions of the axes
Xl, Xz, XS, respectively. The K -basis vector triad is taken to be right-handed in the order
My, , 5, see Fig. 1. g is the local gravity acceleration.

=8

4

Fig. 1. Cartesian coordinate system K of a Galilean frame of reference and the continuum region mass
center-affixed Lagrangian coordinate system K '

An arbitrary point P in three-dimensional physical space will be uniquely defined by the position-
vector r = X.p; = (X,,X,,X,) originating at the point O and terminating at the point P. The

continuum region-affixed Lagrangian coordinate system K' (with the axes X 1,X7,X3) is centered to the
mass center C of the continuum region T. The axes X|,Xp,X3 are taken parallel to the axes
X{,X,,X5, respectively: the axis X; parallel to the axis X, where i=1, 2, 3. The unit normal
K" —basis coordinate vector triad V{,V,,V5 is taken in the directions of the axes X{,X,,X3,
respectively. The K ' —basis vector triad is taken to be right-handed in the order V,V,,V5. The
mathematical differential of the position-vector I, OF = XV, =(X,,X,,X;), expressed in terms of the

coordinates X; (i=1, 2, 3) in the K- coordinate system, originates at the mass centre C of the
continuum region T and terminates at the arbitrary point P of the continuum region.

The position-vector I, of the mass center C of the continuum region T in the K - coordinate system
is given by the following expression
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1
r;a j{jrpd\/, (1.2)
where

m, =j[j pdV

is the mass of the continuum region T, dV = XmdXZdX3 is the mathematical differential of physical
volume of the continuum region, p = p(l‘, t) is the local macroscopic density of mass distribution,

I is the position-vector of the continuum volume dV , t is the time. The speed of the mass centre C of
the continuum region T is defined by the following expression

[[[ vpdv
\Y% :di: T
¢ dt m, ’

(1.3)
dr

where Y = ;7 is the hydrodynamic velocity vector, the operator d/dt = 0/0t + v-V denotes the total

dt

derivative following the continuum substance [Batchelor, 1967]. The relevant three-dimensional fields such
as the velocity and the local mass density (and also the first and the second derivatives of the relevant fields)
are assumed to vary continuously throughout the entire continuum bulk of the continuum region T. The
instantaneous macroscopic kinetic energy of the continuum region T (bounded by the continuum boundary
surface Ot) is the sum of the kinetic energies of small parts constituting the continuum region T when the
number of the parts, n tends to infinity and the maximum from their volumes tends to zero [Batchelor, 1967]:

K. = _U %dV, (1.4)

where V is the local hydrodynamic velocity vector, P is the local mass density, dV is the mathematical

differential of physical volume of the continuum region. We use the common Riemann’s integral here and
everywhere.
For the analysis of the relative continuum motion in the physical space in the vicinity of the position-

vector I, of the mass centre C we have the Taylor series expansion (consistent with the Helmholtz’s

theorem [Helmholtz, 1858; Sommerfeld, 1949]) of the hydrodynamic velocity vector V (r) for each time
moment t:
3
v (rc +8r) =V (rc) +O (rc) xdr + Zeij(rc)srj B +
i,j=1
1 & 8,
+— o Ay OLOn WV, (1.5)

2 i,j.k=1 aXJan
where V (r)= (v,(r), v,(r), v,(r)) is the hydrodynamic velocity vector at the position-vector I';
Or=r-— r,.= (61’1 ,61‘2 ,51‘3) = (X,,X,,X;) is the differential of the position-vector I;

o (r) = ;Nx V) - (0,0,.0,)

is the angular velocity of internal rotation (a half of the vorticity vector) in the K - coordinate system at
the position-vector I';

o, (r)= (Vxv(r)
is the local vorticity inthe K - coordinate system at the position-vector I';
1( ov,(r) . ov;(r)

c(r)=—
075 oX; X,
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is the rate of strain tensor in the K - coordinate system at the position-vector I, (i, j=1, 2, 3);

o ., 0
Max, "Max, TMax,

is the gradient operator;

3
Vies™ Z Wil
i=1
is the small residual part of the Taylor series expansion ( 2.5), where

W, = O(di), (i=1,2, 3),
sup +/(r(A,B))’

d
A,B eot

T

is the diameter of the continuum region T, the vector ¥(A,B) originates at point A and terminates at

point B of the surface dt. The linear on OF terms of the Taylor series expansion (1.5) are presented in the
classical form [Batchelor, 1967].

Substituting formula (1.5) into the formula (1.4) and integrating by parts, then we obtain the following
expression [Simonenko, 1995; 2001; 2004; 2006]:

1 [
Kr = Kt + Kr + Ks + K';Orup + Kres = 5 mr ch T Zliko‘)i(rc)(’ok(rc) +
i,k=1
3 3
T zijeij (rc)eik (rc)+ zgiijij)i(rc) Crm T Kres’ (1.6)
i,j,k=1 i,j,k,m=1

where M _ is the mass of the continuum region T, Iik is the ik- component of the classical inertia tensor
depending on the mass distribution in the continuum region T under consideration:
3
2
L }11_2} Zm (Sik(z Xajj B Xaixakj = _m‘( 1k(zx ) — X ij pdV., (1.7)
=l T,K'
where X ;, X, are the i, k- components, respectively, of the vector 51‘a originating at the mass centre C
of the continuum region T and terminating at the O -th part of the continuum region T; m, is the mass of

the O -th part; X.,X, are the i, k- components of the vector Or , respectively, in the K’ — coordinate
system; Sik is the Kronecker delta-tensor: 61k 1 for i=k, O. 4 =0 for i #k; g le the third-order

permutation symbol: €k =0 if any two indices are equal, €k =1 1if (i, j, k) is an even permutation of (1, 2,
3), 8ijk =-11if (i, j, k) is an odd permutation of (1, 2, 3); J ik is the j,k- component classical centrifugal
tensor depending on the mass distribution in the continuum region T under consideration:

J = lim {Zm X Xak} Em.xj x, pdV, (1.8)
T,K'

n—>90 | 4=

K. =0 (dZ) is a small residual part of the macroscopic kinetic energy after substitution the Taylor

res
series expansion (1.5) into formula (1.4).

Formula (1.6) states that the macroscopic kinetic energy KT of the small continuum region T is the

sum of the macroscopic translational kinetic energy Kt of the continuum region T moving as a whole at

speed equal to the speed Vc of the center of mass of the continuum region T :
1 2
Kt=§mTVc; (1.9)

the macroscopic internal rotational kinetic energy Kr of the continuum region T (rotating with
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the angular velocity (D(l‘ ) = (o,(r,),0,(r,), 033(l‘c) )asa whole):

lekw (r)o,(r) = - I o,(r)o,(r,); (1.10)

1k1

the macroscopic internal shear kinetic energy KS of the continuum region T (subjected to deformation by

the local shear related with the rate of strain tensor €;; (r.)):

1
ZJ €y (rey (1) = e (r ey (r): (1.11)
i,j,k=1

the macroscopic kinetic energy of shear-rotational coupling K:iul’ (related with the kinetic energy of

local coupling between irreversible dissipative shear and reversible rigid-like rotational macroscopic
continuum motions) of the continuum region T :

3
K:iup: zgijk‘]jmo‘)i(rc) ekm(rc) = 8iijij‘)i(rc)ekm(rc) : (112)

i,j,k,m=1
We adopt here and everywhere the Einstein summation convention: the repeated indices i, j, k, m are
summed. The macroscopic internal rotational kinetic energy K . 1s the classical [de Groot and Mazur, 1962;
Gyarmati, 1970] kinetic energy of reversible (equilibrium) rigid-like macroscopic rotational continuum

motion. The macroscopic internal shear kinetic energy K . expresses the kinetic energy of irreversible

s
(non-equilibrium) shear continuum motion related with the rate of strain tensor C;- The macroscopic

up

internal kinetic energy of the shear-rotational coupling K:i expresses the kinetic energy of the local

coupling between irreversible deformation and reversible rigid-like rotation. We attach the additional word
“internal” for designations of macroscopic kinetic energies in accordance with the Landau and Lifshitz’s
definition [Landau and Lifshitz, 1976] of the internal energy of a small macroscopic thermodynamic system
and also by bearing in mind the de Groot and Mazur’s and Gyarmati’s definition [de Groot and Mazur,

1962; Gyarmati, 1970] of the term € . =— 0 (1)2 in expression (1.1) as the macroscopic internal rotational

kinetic energy per unit mass.

The deduced expression (1.6) for K . confirms the postulate [Evans, Hanley and Hess, 1984] that the
velocity shear (eij # 0) represents an additional energy source taking into account in the Evans, Hanley and
Hess’s extended formulation [Evans, Hanley and Hess, 1984] of the first law of thermodynamics for non-
equilibrium deformed states of continuum motion. The energies K, K, K7™ and K are the Galilean
invariants with respect to different inertial K - coordinate systems as well as the local kinetic energy
dissipation rate per unit mass €, =2V (eij)2 in an incompressible viscous Newtonian continuum

characterized by the molecular kinematic viscosity V
We obtained [Simonenko, 2004] from (1.6) the following expression for the macroscopic kinetic

K

T .

m.

energy per unit mass €, =

g =€ Te te +e "+

1o, 1
- _Vc + 5 Zeikwimk ZBJkeljelk * zgukBJm(’o ekm res’ (1'13)

2 i,k=1 ,_lk 1 i,j,k,m=1
where

0, = (4, k=1,2,3) (1.14)

I,
m, Iﬂp

is the ik- component of the classical inertia tensor per unit mass of the continuum region T;
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:Jik _ i .
Bu m.  [[[pdv (i, k=1,2,3) (1.15)

is the ik- component of the classical centrifugal tensor per unit mass of the continuum region T;
K 1.,
g =—+==V, (1.16)
m_ 2
is the macroscopic translational kinetic energy per unit mass of the continuum region T (moving as

awhole at speed V of the mass center of the continuum region T);

K, 1
g=—-=—-0,00, (1.17)
m_ 2

T

is the macroscopic internal rotational kinetic energy per unit mass of the continuum region
T (rotating with the angular velocity u)(rc) = (COI(I'C),OJZ(I'C),O)3 (l' . )) as a whole);

K, 1

€,= - = 5 i €iiCik (1.18)
is the macroscopic internal shear kinetic energy per unit mass of the continuum region T (expressing
the kinetic energy of irreversible dissipative shear motion related with the rate of strain tensor

eij (rc));

coup
gy = e SijkBjm(Diekm (1.19)
m‘C
is the macroscopic internal kinetic energy of the shear-rotational coupling per unit mass (of the
continuum region T), €,,=0 (d?) is the residual correction. The energies €,,€,,&;, and € are

the Galilean invariants with respect to different inertial K coordinate systems as well as the local kinetic

energy dissipation rate per unit mass € ;. =2v (eij)2 , where V is the molecular viscosity. We have

€, = O(df), g, = O(dz), Eorl = O(dz), € s = O(df) ,when d. — 0, where d_ is the earlier

defined diameter of the continuum region T .
For a homogeneous continuum region of simple form (sphere or cube) we have

L,=16;.J, =J3,, (1.20)

where O Sjk are the Kronecker delta-tensors. Formula (1.10) for the macroscopic internal rotational

ik ?
kinetic energy K ¢ 1s reduced to the classical expression

1
Kr=§lm2, (1.21)

where 0)2 =(Dl2 + 03; + O)§ . Formula (1.11) for the macroscopic internal shear kinetic energy K s 18
reduced to the expression [Simonenko, 2004; 2006]:

1
K,= 1 Jee = EJ (e,)”, (1.22)

S 2 iy

which is proportional to the local kinetic energy dissipation rate per unit mass €4, = 2V (eij) in an
incompressible viscous Newtonian continuum, where V is the molecular viscosity. The macroscopic

internal kinetic energy of shear-rotational coupling K:Orup vanishes for the homogeneous continuum

region T of the form of the sphere or cube. Consequently, the macroscopic kinetic energy KT for the

homogeneous continuum region T of the shape of sphere or cube is given by following expression
[Simonenko, 2004; 2006]:
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1 2 1 2 1
KT=5 m, V. + EI(D +§J (eij)2 +K (1.23)

Hence, the macroscopic kinetic energy per unit mass €, for the homogeneous continuum sphere or cube T

is expressed as the sum of explicit terms [Simonenko, 2004; 2006]:

| 1 1
=V _ 2 2
8k 2 c + 2 e © +5 B (eij) +8res’ (1'24)
where €, =—V 2 1s the macroscopic translational kinetic ener er unit mass of the continuum
t c p gy p

T

1
region T; 0= I/mr; B =J/ m; €= 5 0 0)2 is the classical [de Groot and Mazur, 1962;
Gyarmati, 1970] macroscopic internal rotational kinetic energy per unit mass of the continuum region

1
_ 2. . . .
T; € S—2 B(eij) is the macroscopic internal shear kinetic energy per unit mass of the

homogeneous continuum sphere or cube T [Simonenko, 2004; 2006].
We have the following expression for the macroscopic internal kinetic energy Kim of the
homogeneous continuum region T of the shape of sphere or cube [Simonenko, 2004; 2006]:
1 2 1 2
Kinl: _I(D + EJ (eg) + Kres : (125)

The macroscopic internal kinetic energy per unit mass €;,; for the homogeneous continuum region T of the
shape of sphere or cube is given by the sum of explicit terms [Simonenko, 2004; 2006]:

1. 5 1
B, 0072 B(e,) 8 (1.26)

Compare formula (1.24) with the de Groot and Mazur’s definition (1.1). Expression (1.24) is reduced

to de Groot and Mazur’s definition (1.1) under condition
e; =0 (,j=1,2,3) (1.27)
of local thermodynamic equilibrium. Therefore, we can conclude that the definition (1.1) of the macroscopic
kinetic energy per unit mass €, in classical non-equilibrium thermodynamics [de Groot and Mazur, 1962;

Gyarmati, 1970] is based on the assumption ¢;=0 of local thermodynamic equilibrium [Evans, Hanley and

Hess, 1984; Simonenko, 2004; 2006].
The obtained formula (1.13) for €, and its particular form (1.24) (obtained for homogeneous

continuum regions of spherical and cubical shapes) generalized [Simonenko, 2004; 2006] the classical de
Groot and Mazur expression (1.1) in classical non-equilibrium thermodynamics [de Groot and Mazur, 1962;
Gyarmati, 1970] by taking into account the irreversible dissipative shear component of the macroscopic

continuum motion related with the rate of strain tensor C;- The expression (1.13) for €, contains the new

macroscopic internal shear kinetic energy per unit mass €, which expresses the kinetic energy of

irreversible dissipative shear motion, and also the new macroscopic internal kinetic energy of the shear-

coup
sr 0

rotational coupling per unit mass € which expresses the kinetic energy of local coupling between
irreversible dissipative shear and reversible rigid-like rotational macroscopic continuum motions. The

deduced formula (1.13) for €, confirmed [Simonenko, 2004; 2006] the postulate [Evans, Hanley and Hess,

1984] that the velocity shear (eij # 0) represents an additional energy source in the extended formulation

[Evans, Hanley and Hess, 1984] of the first law of thermodynamics for non-equilibrium deformed states of
continuum motion.

The macroscopic internal shear kinetic energy per unit mass (for homogeneous continuum regions of
spherical and cubical shapes):

21



1 )
&, =5B () (1.28)
is proportional to the kinetic energy viscous dissipation rate per unit mass:
2
€gis,s =2V (€;) (1.29)
in an incompressible viscous Newtonian continuum characterized by the kinematic viscosity V. We have
shown [Simonenko, 2006] that the proportionality
2
£, % £4i5,s =2V (€;) (1.30)

is the basis of the established association [Prigogine and Stengers, 1984; Nicolis and Prigogine, 1989]
between a structure and an order (and, hence, the associated macroscopic kinetic energy), on the one hand,
and irreversible dissipation, on the other hand, for the dissipative structures of turbulence in viscous
Newtonian fluids.

1.2. The generalized differential formulation of the first law of
thermodynamics (in the Galilean frame of reference) for non-equilibrium
shear-rotational states of the deformed one-component individual finite continuum region

(characterized by the symmetric stress tensor T ) moving in the
non-stationary Newtonian gravitational field

Following the works [Simonenko, 2007a; 2007; 2008], we shall present the foundation of the
generalized differential formulation of the first law of thermodynamics (in the Galilean frame of reference)
for non-equilibrium shear-rotational states of the deformed finite one-component individual continuum

region (characterized by the symmetric stress tensor T ) moving in the non-stationary Newtonian
gravitational field. We shall consider the deformed finite one-component individual continuum region in
non-equilibrium shear-rotational states characterized by the following condition:

e; #0 (i,j=1,2,3). (1.31)

Considering the graphical methods in the thermodynamics of fluids [Gibbs, 1873], Gibbs formulated the
first law of thermodynamics for the fluid body (fluid region) as follows (in Gibbs’ designations):

de =dH-dW, (1.32)
where dg is the differential of the internal thermal energy of the fluid body, dH is the differential change
of heat across the boundary of the fluid body related with the thermal molecular conductivity (associated
with the corresponding external or internal heat fluxes), dW= pdV is the differential work produced by
the considered fluid body on its surroundings (surrounding fluid) under the differential change dV of the

fluid region (of volume V) characterized by the thermodynamic pressure P .

Landau’s and Lifshitz’s formulation [Landau and Lifshitz, 1976; p. 62] of the first law of
thermodynamics for the general thermodynamic system (material region) is given by the equivalent form (in
Landau’s and Lifshitz’s designations):

dE=dQ-pdV, (1.33)
where dA = —pdV is the differential work produced by the surroundings (surroundings of the

thermodynamic system) on the thermodynamic system under the differential change dV of volume V of
the thermodynamic system characterized by the thermodynamic pressure P ; dQ is the differential heat
transfer (across the boundary of the thermodynamic system) related with the thermal interaction of the
thermodynamic system and the surroundings (surrounding environment), i.e. dQ >0 is the differential
energy in the form of the added heat to the thermodynamic system (if the thermodynamic system receives
the heat from the surroundings) or dQQ < 0 is the differential energy in the form of the returned heat (if the

thermodynamic system returns the heat to the surrounding environment); E is the energy of the
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thermodynamic system, which should contain (as supposed [Landau and Lifshitz, 1976]) the kinetic energy
of the macroscopic continuum motion.
We shall use the differential formulation of the first law of thermodynamics [de Groot and Mazur,

1962] for the specific volume 9 =1/ P (of unit mass) of the compressible viscous one-component
deformed continuum with no chemical reactions:

du_d9_ 99 o o Grad
at dr P U M-brady, (1.34)

where U is the specific (per unit mass) internal thermal energy, d/dt is the total derivative following the
continuum substance, P is the thermodynamic pressure, IT is the viscous-stress tensor, V is the

hydrodynamic velocity of the continuum macro-differential element mass center [de Groot and Mazur,
1962], dq is the differential change of heat across the boundary of the continuum region (of unit mass)

related with the thermal molecular conductivity described by the heat equation [de Groot and Mazur, 1962]:
dq :
p—=—divJ_, 135

where J q is the heat flux [de Groot and Mazur, 1962]. The viscous-stress tensor Il is taken from the

decomposition of the pressure tensor P [de Groot and Mazur, 1962]:
P=pé+1II, (1.36)
where 0 is the Kronecker delta-tensor.

Considering the Newtonian viscous-stress tensor P" = II of the compressible viscous Newtonian
continuum with the components [Gyarmati, 1970]:

1T ={(§vp - nvjdiv V}Sij -2vpe,, (1.37)

the differential formulation (1.34) of the first law of thermodynamics (for the continuum region (of unit
mass) of the compressible viscous Newtonian one-component deformed continuum with no chemical
reactions) can be rewritten as follows

du dq _dd

2 R 2
a_a-pa{v2 _§Vj(dw v)' +2v(e;)’, (1.38)

where V. =1/p is the coefficient of the molecular kinematic (first) viscosity, V, = 1, /p is the coefficient

of the molecular volume (second) viscosity [Landau and Lifshitz, 1988]. The first and the second terms in
the right-hand side of relation (1.38) are analogous to the corresponding respective first and the second terms
in the right-hand side of the classical formulations (1.32) and (1.33). The third term in the right-hand side of

relation (1.38):
dqif(nv - ivJ (div v)*dt (1.39)
p

is related with the “internal” heat induced during the time interval dt by viscous-compressible irreversibility
[Simonenko, 2006]. The fourth term in the right-hand side of relation (1.38):

dg;=2v (e;)’ dt (1.40)

is related with the “internal” heat induced during the time interval dt by viscous-shear irreversibility
[Simonenko, 2006]. The differential formulation (1.38) of the first law of thermodynamics (for the
continuum element of the compressible viscous Newtonian one-component deformed continuum with no
chemical reactions) is taken into account (in addition to the classical terms) the viscous-compressible
irreversibility and viscous-shear irreversibility inside the continuum element of the compressible viscous
Newtonian one-component deformed continuum with no chemical reactions.

Using the differential formulation (1.34) of the first law of thermodynamics [de Groot and Mazur,
1962] for the total derivative du/dt (following the liquid substance) of the specific (per unit mass) internal
thermal energy U of an compressible viscous one-component deformed continuum with no chemical
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reactions, the heat equation (1.35) [de Groot and Mazur, 1962], the general equation (based on the
Newtonian second law applied for continuum) of continuum movement [Gyarmati, 1970]:

dv 1
—=—divT+
d p g (1.41)

for the deformed continuum characterized by the symmetric stress tensor T =—P [Gyarmati, 1970] of
general form (in particular, with the components [Gyarmati, 1970]:

2 :
T; :_{p+(§vp—nvjdlv V}Sij +2vpe, (1.42)
for the compressible viscous Newtonian one-component continuum) and taking into account the time
variations of the potential Y of the non-stationary gravity field (characterized by the local gravity

acceleration vector € = — V) inside of an arbitrary finite macroscopic individual continuum region T,

we derived [Simonenko, 2007] the generalized differential formulation (for the Galilean frame of reference)
of the first law of thermodynamics (for moving rotating deforming compressible heat-conducting stratified
macroscopic continuum region T subjected to the non-stationary Newtonian gravity):

d (K, +U, +70,)=dt[[(v-(n-T)) d2, -ct[[ (3, -n) de, +dt”j%vpd\/’ (143)

where

A s = dt[[(v-(n-T))dQ, (1.44)
ot

is the differential work done during the infinitesimal time interval dt by non-potential stress forces
(pressure, compressible and viscous forces for Newtonian continuum) acting on the boundary surface 0t of

the continuum region T; dQn is the differential element (of the boundary surface 0t of the continuum
region T) characterized by the external normal unit vector I (normal to the differential element of the
continuum boundary surface dQn €or); t=n-T is the stress vector [Gyarmati, 1970], T=—

[Gyarmati, 1970], where P is the pressure tensor characterized (in particular, for the model of the
compressible viscous Newtonian continuum characterized by the coefficients of kinematic viscosity V and

the volume viscosity 1), ) by components:
Py :{p + (ivp - nvjdiv V}Sij -2vp €;; (1.45)
5Q=-dt[[(s, n)dQ, (1.46)
ot

is the differential (infinitesimal) change of heat of the macroscopic individual continuum region T related
with the thermal molecular conductivity of heat across the boundary 0t of the continuum region T (more

precisely, O0Q is the differential (infinitesimal) amount of energy exchanged across the boundary 0t of

the continuum region T as a result of thermal molecular conductivity of heat, J  is the heat flux [de Groot

and Mazur, 1962] (across the element dQn of the continuum boundary surface Ot ) describing by the heat
equation (1.35);

T, = J.”\VPdV (1.47)

is the macroscopic potential energy (of the macroscopic individual continuum region T) related with the
non-stationary potential ' of the gravity field (characterized by the local gravity acceleration vector

g=—-Vy);
U, = J[[updv (1.48)

is the classical microscopic internal thermal energy of the macroscopic individual continuum region T ;
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2
K.~ p;’d Vv (1.49)

is the instantaneous macroscopic kinetic energy (earlier defined in Subsection 1.1 by expression (1.4)) of the
macroscopic individual continuum region T (bounded by the continuum boundary surface Ot). The

instantaneous macroscopic kinetic energy K . 1s given by the relation (1.6) [Simonenko, 2004; 2006] for the

small macroscopic individual continuum region T.
The generalized differential formulation (1.43) of the first law of thermodynamics can be rewritten as
follows:

dU, +dK_ +dm =0Q+dA,,, +dG (1.50)
extending the classical [Gibbs, 1873] formulations (1.32) and (1.33):

dU=08Q-pdV, (de=dU, —6W =-pdV) (1.51)
by taking into account (along with the classical infinitesimal change of heat 6Q and the classical
infinitesimal change of the internal energy dU . =dU) the infinitesimal increment of the macroscopic
kinetic energy dK _, the infinitesimal increment of the gravitational potential energy dTC_, the generalized
infinitesimal work SAnpﬁT done on the continuum region t by the surroundings of T, the infinitesimal

amount dG of energy:
d —pd
dG = t”j pdV (1.52)

added (or lost) as the result of the Newtonian non-stationary gravitational energy influence on the continuum
region T during the infinitesimal time interval dt .

The generalized differential formulation (1.43) of the first law of thermodynamics can be rewritten as
follows [Simonenko, 2007a; 2007; 2008]:

dE. d

- :E(KT +U,+TT,) :f!fevz +u +\|f)pdV=

([ (1) d, [ (3, -n)de, 4”%961\’. (1.59)

The equivalent generalized differential formulations (1.43), (1.50) and (1.53) of the first law of
thermodynamics take into account the following factors:
1) the classical heat thermal molecular conductivity (across the boundary Ot of the macroscopic
continuum region T ) related with the classical infinitesimal change of heat 6Q :

5Q=—dt”(Jq -n)dQn , (1.54)
ot

2) the classical infinitesimal change of the internal energy dUT of the macroscopic continuum

region T:
du =d ”_[UPdV, (1.55)

3) the established [Simonenko, 2007] infinitesimal increment of the macroscopic kinetic energy
dKT of the macroscopic continuum region T :

dK =d J.H%dV, (1.56)

4) the established [Simonenko, 2007] infinitesimal increment of the gravitational potential energy
d 7T, of the macroscopic continuum region T:
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dit_ =d j”\ppdV, (1.57)

5) the established [Simonenko, 2007] generalized infinitesimal work 0A done on the

np,0t
macroscopic continuum region T by the surroundings of 7 :

A s = dt[[(v-(n-T))dQ, . (1.58)
ot

6) the established [Simonenko, 2007] infinitesimal amount dG of energy added (or lost) as the
result of the Newtonian non-stationary gravitational energy influence on the macroscopic continuum region
1 during the infinitesimal time interval dt :

dG = dt”j% pdV. (1.59)

The generalized differential formulations (1.43), (1.50) and (1.53) of the first law of thermodynamics
(given for the Galilean frame of reference) are valid for non-equilibrium shear-rotational states of the
deformed finite individual continuum region (characterized by the symmetric stress tensor T in the general
equation (1.41) of continuum movement [Gyarmati, 1970]) moving in the non-stationary gravitational field.
The generalized differential formulations (1.43) and (1.50) of the first law of thermodynamics [Simonenko,
2007] are the subsequent generalizations of the classical formulations (1.32) and (1.33) of the first law of

thermodynamics taking into account: 1) the generalized expression (1.44) for the differential work OA np, &t

done during the infinitesimal time interval dt by non-potential stress forces acting on the boundary surface
Ot of the individual continuum region T and 2) the time variations of the potential \J of the non-stationary

gravitational field inside the individual continuum region T due to the deformation of the individual
continuum region T and due to the external gravitational influence (of the external gravity field) on the
individual continuum region T moving in the combined (terrestrial + cosmic) non-stationary gravitational
field.

The generalized expression [Simonenko, 2007] for the infinitesimal work SAHMT (done during the

infinitesimal time interval dt by non-potential pressure and viscous forces acting on the boundary surface
Ot of the individual macroscopic continuum region T) is given in Subsection 1.3 for the Newtonian
symmetric stress tensor 1 characterized by the components (1.42).

1.3. The generalized differential formulation of the first law of
thermodynamics (in the Galilean frame of reference) for non-equilibrium
shear-rotational states of the deformed finite individual region of the
compressible viscous Newtonian one-component continuum moving
in the non-stationary gravitational field

There are evidences [Verhoogen, Turner, Weiss, Wahrhaftig, Fyte, 1970] that the rocks of the Earth’s
crust at protracted loadings may be considered as fluids characterized by the very high viscosity. According
to the classical viewpoint [Verhoogen, Turner, Weiss, Wahrhaftig and Fyte, 1970], the local mechanism of
creation of the earthquakes is related with the release of the accumulated potential energy of the elastic
deformation during the sudden local break (i.e., the discontinuous shear) of the Earth’s crust (or the sudden
increase of fluidity in the local region of the Earth’ crust) accompanied by viscous relaxation and generation
of seismic waves. It was conjectured [Ranguelov, Dimitrova, Gospodinov, Lamykina, 2003] that “more
punctual and refined methods of the mathematical analysis are obligatory” for “the practical assessment of
the seismic hazard”. Taking into account the established [Simonenko, 2004] conception of the macroscopic

internal shear kinetic energy (per unit mass) € related with the rate of medium deformation (i.e., with the

de..
rate of strain tensor ¢ = —IJ, where &; is the deformation tensor [Sommerfeld, 1949]), we have

elucidated [Simonenko, 2005] (from the viewpoint of non-equilibrium thermodynamics) the mechanism of
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generation of seismic waves from the deformed finite zone of the Earth’s crust. The proportionality (1.30)
takes place also for deformed compressible finite region of the Earth’s crust for sudden rise of fluidity (in a
local region of the Earth’s crust) related with the local sudden medium deformation in the separate seismic
zones of the seismic activity. Taking into account the established [Simonenko, 2004] proportionality (1.30),
we have assumed [Simonenko, 2005] that the accumulated potential energy of the elastic deformation

(related with the deformation tensor Sij) converts to the macroscopic internal shear kinetic energy KS

(related with the rate of strain tensor eij) in the seismic zone simultaneously with the damping of KS by

viscous dissipation and radiation of seismic waves during several oscillations. In Section 3 we shall evaluate
this mechanism on the basis of the generalized differential formulation (1.43) of the first law of
thermodynamics in the Galilean frame of reference for non-equilibrium shear-rotational states of the

deformed finite individual continuum region (characterized by the symmetric stress tensor T ) moving in the
non-stationary gravity field.

Following the works [Simonenko, 2007a; 2007; 2008], we shall present the foundation of the
generalized differential formulation of the first law of thermodynamics (in the Galilean frame of reference)
for non-equilibrium shear-rotational states of the deformed finite individual region of the compressible
viscous Newtonian one-component continuum moving in the non-stationary gravity field. The generalized
differential formulation (1.43) of the first law of thermodynamics (formulated for the Galilean frame of

reference) is valid for arbitrary symmetric stress tensor T , in particular for non-equilibrium shear-rotational
states of the deformed finite individual region of the compressible viscous Newtonian one-component
continuum moving in the non-stationary gravity field. The coefficient of molecular kinematic (first, shear)

viscosity V =m/p and the coefficient of molecular volume (second) viscosity V, = 1, /p are assumed to

vary for each time moment t as an arbitrary continuous functions of the Cartesian space (three-dimensional)
coordinates.

The generalized differential work SAHP’& = dt” (V . (n . T)) dQn (done during the infinitesimal
ot

time interval dt by non-potential pressure and viscous forces acting on the boundary surface Ot of the

individual continuum region t) for the Newtonian symmetric stress tensor T (characterized by the
components (1.42)) is given by three explicit terms [Simonenko, 2007]:

0A =0A, +0A +0A = (1.60)

np,ot

:—dt”p(v-n)dQn -dt”(%n—nvjdiv v(v-n)dQ, +dt J.Zn ven,e,,dQ
ot ot ot
where

SA, =~ dtgp(V'n) dQ, (1.61)

is the differential work of the hydrodynamic pressure forces acting on the boundary surface Ot of the
individual continuum region T (bounded by the continuum boundary surface Ot ) during the infinitesimal
time interval dt ;

5Acz-dt”@n—nvjdiv v(v-n)dQ, (1.62)
ot

is the differential work (related with the combined effects of the acoustic compressibility, molecular
kinematic viscosity and molecular volume viscosity) of the acoustic (compressible) pressure forces acting on
the boundary surface Ot of the individual continuum region T (bounded by the continuum boundary surface

0Ot ) during the infinitesimal time interval dt ;

SA =dt ”211 vgn,e,,dQ, (1.63)
ot

is the differential work of the viscous Newtonian forces (related with the combined effect of the velocity
shear, i.e. the deformation of the continuum region T, and the molecular kinematic viscosity) acting on the

boundary surface Ot of the individual continuum region T (bounded by the continuum boundary surface
0t ) during the infinitesimal time interval dt .
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Along with the equation (1.38) of the differential formulation of the first law of thermodynamics [de
Groot and Mazur, 1962] for the total derivative du/dt (following the continuum substance) of the internal
thermal energy per unit mass U of the one-component deformed continuum with no chemical reactions, the
thermohydrodynamic theory [de Groot and Mazur, 1962] contains additionally the equations of the mass and
momentum balances:

.oP

=—divpv, 1.64
2 p (1.64)
pﬁ:—Gradp+nAv+(yn+n )Grad divv> 1.65

The generalized differential formulation (1.43) of the first law of thermodynamics (together with the

generalized differential work OA given by the expression (1.60)) is valid for non-equilibrium shear-

np,0t
rotational states of the deformed finite individual region of the compressible viscous Newtonian one-
component continuum moving in the non-stationary gravity field. The coefficient of molecular kinematic

(first, shear) viscosity V =m/p and the coefficient of molecular volume (second) viscosity V, = 1 /p are

assumed to vary for each time moment t as an arbitrary continuous functions of Cartesian space (three-
dimensional) coordinates.
The generalized differential formulation (1.43) of the first law of thermodynamics takes into account

the dependences of the hydrodynamic pressure on the hydrodynamic vorticity @ and on the rate of strain

tensor C; (for compressible viscous Newtonian one-component continuum moving in the non-stationary
gravity field) by means of the component 6Ap (in the expression (1.60) for 8Anp,0‘r) given by the

expression (1.61). The presence of the third term SAS (given by the expression (1.63) and related with the
combined effect of the molecular kinematic viscosity and the deformation of the continuum region Tt defined
by the rate of strain tensor €,g) in the expression (1.60) for 8Anp,6r is generalized essentially the classical

formulations (1.32) and (1.33) of the first law of thermodynamics by taking into account the differential
work of the viscous Newtonian forces acting on the boundary continuum surface Ot of the individual
continuum region T.

The general equation (1.41) of continuum movement [Gyarmati, 1970] for the compressible viscous
Newtonian one-component continuum (characterized by the coefficient of molecular kinematic viscosity

V =1n/p and the coefficient of molecular volume viscosity V, = 1 /p considering as the continuous

functions of Cartesian three-dimensional coordinates) is reduced to the following equation

dv : .

pa =—Grad p+nAv + (%n +1, )Grad div v+ (Gradn)-e —div VGrad(%n -n, )+ g,
(1.66)

where (Gradm)-e is the internal multiplication of the vector (Gradm) and the rate of strain tensor €

(€ 4p ) in accordance with the corresponding definition [Gyarmati, 1970]. The equation (1.66) generalizes

the Navier-Stokes equation (1.65) (given for g = 0) by taking into account the dependences of the coefficient

of molecular kinematic viscosity V =m/p and the coefficient of molecular volume viscosity V, = 1 /p

on the space (three-dimensional) Cartesian coordinates.

The relevant example for illustration of the significance of the term BAS (in the expression (1.60) for

the differential work SAHMT) is related with the thermodynamic consideration [Simonenko, 2007] of the
processes of the energy exchange [Dolgikh, 2000] between the oceans and the lithosphere of the Earth.
According to the expression (1.63) for the term SAS , the energy exchange between the oceans (and the
atmosphere) and the lithosphere of the Earth is possible only under the presence of the medium acoustic
compressibility (i.e., div V # 0 ) and the medium deformations (i.c., Cup # 0 ) in the boundary regions of

fluid (in the oceans), air (in the atmosphere) and the compressible deformed lithosphere of the Earth.
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According to the generalized expression (1.60) for the differential work 8Anp,6t’ the energy exchange
between the oceans (and the atmosphere) and the lithosphere of the Earth is impossible for absolutely rigid
non-deformed (€3 = 0 ) and non-compressible (div v = 0) lithosphere.

We have the evolution equation for the total mechanical energy (KT + TET) of the deformed finite
individual macroscopic continuum region T [Simonenko, 2007a; 2007]:

Sm) 2 {5 v pav-
[[Jpaiwav w@n-nvj(dmy V. [Jfasle,Foav

H n-T) dQn+Hj pdV (1.67)

obtained from the generahzed differential formulatlon (1.43) of the first law of thermodynamics for the
compressible viscous Newtonian one-component continuum moving in the non-stationary gravity field.

In the Section 3 we shall use the evolution equation (1.67) of the total mechanical energy to found the
rotational, shear and the shear-rotational models [Simonenko, 2007a; 2007] of the earthquake macroscopic
focal region.

1.4. Cosmic and terrestrial energy gravitational genesis of the seismotectonic
(and volcanic) activity of the Earth induced by the combined cosmic (due to the energy
gravitational influences of the Sun, the Moon, the planets of the Solar System and our Galaxy)
non-stationary energy gravitational influences on the individual continuum region t
(of the Earth) and by the non-potential terrestrial stress forces acting on the
boundary surface Ot of the individual continuum region 1

Following the works [Simonenko, 2007a; 2007; 2008], we present the physical mechanisms of the
energy fluxes to the continuum region T related with preparation of earthquakes. The equivalent generalized
differential formulations (1.43) and (1.53) of the first law of thermodynamics show that the non-stationary
gravitational potential /' gives the following gravitational energy power

Wgr(r)—jﬂ v dV_dG (1.68)

associated with the gravitational energy power of the total (extemal and internal) non-stationary gravity
fields. According to the equivalent generalized differential formulations (1.43) and (1.53) of the first law of

thermodynamics and to the evolution equation (1.67) for the total mechanical energy (KT + TCT) of the

deformed finite individual macroscopic continuum region T, the energy power of the non-stationary
gravitational field may produce the fractures in the continuum region tT. We shall consider this aspect in
Section 3.

The generalized differential formulation (1.53) of the first law of thermodynamics and the expression

(1.68) for the gravitational energy power Wgr (T) show that the local time increase of the potential Y of
the gravitational field inside the continuum region T (6\|l/ ot > O) is related with the supply of the
gravitational energy into the continuum region T. According to the generalized differential formulation

(1.53) and to the evolution equation (1.67), the total energy (KT + UT + T[T) of the continuum region T
and the total mechanical energy (KT + TCT) of the continuum region T are increased if a\ll/ ot>0.

According to the generalized differential formulation (1.53) of the first law of thermodynamics and
to the evolution equation (1.67), the gravitational energy supply into the continuum region T may induce the
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formation of fractures in the continuum region T related with the production of earthquake. This conclusion
corresponds to the conception [Abramov, 1997; p. 60] that the anomalous variations of the gravity field on
the background of the Moon-Sun induced variations go in front of earthquakes. The established first stage
[Abramov, 1997; p. 60] of the anomalous variations of the gravity field related with the time increase of the
gravity field corresponds to the gravitational energy supply into the continuum region T before the
earthquake. The generalized differential formulation (1.53) of the first law of thermodynamics gives also the
theoretical foundation of the detected non-relativistic classical “gravitational” waves [Korochentsev, 2009]
(the propagating disturbances of the gravitational field of the Earth) from the moving focal regions of
earthquakes. The theoretical foundation of the non-relativistic classical “gravitational” waves is based on the
fact that the last term of the generalized differential formulation (1.53) can be rewritten as

oy .
W, (1) = ”IE pdV = [[ (I, -m)dQ,, divy, = p%, (1.68a)
T ot
where J, is the energy flux (across the boundary Ot of the continuum region T) of the gravitational

energy related with the change of the total energy of the continuum region T.
According to the generalized formulation (1.53) of the first law of thermodynamics and to the
evolution equation (1.67), the supply of energy into the continuum region t is related with the work:

As= jdt”(v-(n-T)) dQ, (1.69)
to ot

done by non-potential stress forces (pressure, compressible and viscous forces for Newtonian continuum)
acting on the boundary surface 0t of the continuum region T during the time interval (t-t,).

The considered mechanisms of the energy supply to the Earth’s macroscopic continuum region T
should result to the irreversible process of the splits formation in the rocks related with the generation of the
high-frequency acoustic waves from the focal continuum region T before the earthquake. Taking this into

account, the sum OA T SAS in the expression (1.60) may be interpreted [Landau and Lifshitz, 1988; p.

78] as the energy flux (related with the compressible and viscous forces acting on the boundary surface Ot
of the continuum region T ) [Simonenko, 2008, 2009, 2010]:

OF,; . =0A_ +0A, (1.70)

vis,c
directed across the boundary Ot of the continuum region T. The considered mechanisms of the energy
supply to the Earth’s macroscopic continuum region T is related with the experimentally detected [Dolgikh

et al., 2007] significant increase of the energy flux 5Fvis,c of the geo-acoustic energy from the focal region

T before the earthquake.

1.5. Cosmic energy gravitational genesis of
the global volcanic and climate variability induced by the
cosmic non-stationary energy gravitational influences on the Earth

Using the evolution equation (1.67) for the total mechanical energy KT + TCT (of the deformed finite
individual macroscopic continuum region T ) and the generalized differential formulation (1.53) of the first
law of thermodynamics, we derived the evolution equation for the internal energy U _ of the macroscopic
continuum region T [Simonenko, 2007, 2008]:

%Ur _ '!;;'-(Jq n)dQ, +J.!.J.Z\/(eij)zpd\/ —m@n-nvj(diVV)de—m.PdiV"dV- (1.71)

If the period of variations of the potential of the external cosmic non-stationary gravitational field (of the
Sun, the Moon, the planets of the Solar System and our Galaxy influencing on the continuum region T of

the Earth t,) is equal to Teg (1)= Tenergy (t) then the same time periodicity Teg (1)= Tenergy (t) will

characterize the periodic variations of the rate of strain tensor €;; and the divergence divv of the velocity

vector V of the continuum motion inside of the subsystem T of the Earth 1,. Taking into account that
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1

f and (divw)? have the sime period = T. £ | variati
ij/ an ave the time perio 9 eg (T) of temporal variations, we

obtained [Simonenko, 2007, 2008], according to the evolution equation (1.71), the time periodicity

Tendog (T)

the quadratic functions (e

|
Tendog(r) = ETeg (T) (1.72)

of variations of the internal energy U_ of the macroscopic continuum region T as a result of the

irreversible dissipation of the macroscopic kinetic energy determined by the second and the third terms in the
right-hand side of the evolution equation (1.71).

1.6. Thermodynamic equilibrium of the closed thermohydrogravidynamic system

1.6.1. The equilibrium state of the closed thermodynamic
system in classical statistical physics

Following the “Thermohydrogravidynamics of the Solar System” [Simonenko, 2007] and using the
established [Simonenko, 2004; 2006] generalized expression (1.6) for the total macroscopic kinetic energy

(KT) « of each subsystem o, in Subsection 1.6 we present the foundation of the conditions of the

thermodynamic equilibrium for the closed thermohydrogravidynamic system. Landau and Lifshitz [Landau
and Lifshitz, 1976] considered the problem of finding of the maximal total entropy of the thermodynamic
system consisting of N subsystems not taking into account the internal structure of each subsystem

(considering the subsystems as the material points). Considering the entropy S, of each subsystem o as a
function of the internal energy, Landau and Lifshitz [Landau and Lifshitz, 1976; p. 52] postulated the
following expression for the total entropy Stot of the closed thermodynamic system (taking into account the
Galilean principle of relativity):

N P2
St = ZS{EQ —~ 10‘} (1.73)
where E  is the total energy of each subsystem o, P,/(2m,) is the macroscopic kinetic energy of the

translational motion of each subsystem o, Pa is the momentum of each subsystem o, 1M is the mass of
each subsystem o, S is the universal function. Landau and Lifshitz considered the problem of finding of
the maximal total entropy Stot of the thermodynamic system under imposed conservation laws of the total

momentum Ptot and total angular momentum Mtot:
N
> P, =P, =const,, (1.74)
o=l

N
> [r, xP,]=M,, =const, . (1.75)
o=l

Following to the Lagrang’s method and considering the uncertain vectors @ and b, Landau and
Lifshitz obtained the condition of the maximum of Stot by equating to zero the derivative of the Lagrang’s

function

S, +aP, +b-[r,xP,|! (1.76)

Mz

L=
1

Q
Il
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on the momentums Pa of each subsystem o . Taking into account the thermodynamic definition of

temperature, the derivative of Sa on the momentum Pa is presented in the following form [Landau and
Lifshitz, 1976]:

| |
, oS,|E, - % |o|E, - —©
oS, _ P; B 2m, 2m, __i P, __Va w7
oP | * 2m, P2 oP, T, m, T, ~ '
o|E, ——%
2m,,

where Va is the macroscopic translational speed of the subsystem o .

The derivative of the scalar product a - Pa on the momentum Pa is presented in the following
form [Landau and Lifshitz, 1976]:

0
—a-P,=a. (1.78)
oP,
The derivative of the scalar product b - [I‘(x X ch] on the momentum P, is presented in the
following form [Landau and Lifshitz, 1976]:

= b-[r,xP,J=[bxr,] (179)

o

Consequently, the derivative of the Lagrang’s function on the momentum Pa is given by the following

expression [Landau and Lifshitz, 1976]:

;i:-g?+a+bxml (1.80)

from which we have (under condition = 0) the following expression [Landau and Lifshitz, 1976]:

Va:u+[Q><ra], (1.81)

where
u=Ta, Q=Tb. (1.82)

Landau and Lifshitz concluded from expression (1.81) that the translational macroscopic motion and
the rigid-like rotation as a whole characterize the state of the thermodynamic equilibrium [Landau and
Lifshitz, 1976]. Landau and Lifshitz considered the imposed conservation laws (1.74) and (1.75) of the total
momentum Ptot and the total angular momentum not taking into account the thermohydrogravidynamic

structure of each subsystem o (considered as a material point) and the gravity field. In this Section we shall
consider further the thermohydrogravidynamic structure of each subsystem o considering as a finite

continuum region T, subjected to the gravitational field.
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1.6.2. The conservation law of the total energy for the closed

thermohydrogravidynamic system 7T in the frame of continuum model

Prigogine and Stengers [Prigogine and Stengers, 1984] considered the differential dE (during the time
interval dt) of the total energy E of the unclosed thermodynamic system in the following form:

dE=dE+d.E. (1.83)

The term d.E related with the internal production of energy is considered equal to zero as a
consequence of the conservation law [Prigogine and Stengers, 1984]. Consequently, the total increment of
energy dE is related with the term d_E describing the energy exchange with the external surroundings of the

considered thermodynamic system [Prigogine and Stengers, 1984].
We postulate the conservation law for the total energy ET :
dE=d (K, +U_+TC )=o0, (1.84)
or
(K, +U_+TC )=E_=const (1.85)

for the closed thermodynamic system T subjected to the self-induced own gravitational field. Considering
the problem of finding of the maximal entropy of the thermodynamic system, we shall postulate the
conservation of the total momentum, the total angular momentum and the total energy of the
thermodynamic system considering in the frame of the model of continuum subjected to the self-induced
own gravitational field.

The expression (1.85) can be rewritten for closed system in the following form:

1
(K, +U_+TC) =III(§pV2 +u+ wjpdV =E_ = const , (1.86)

where UT = HIupdV is the classical internal thermal energy of molecular chaos and the short-range
T

intermolecular electromagnetic interactions [de Groot and Mazur, 1962; Sommerfeld, 1954],

TET = _”IWPdV is the potential energy of the thermodynamic system t, | is the potential of
T

gravitational forces in the point characterized by the position-vector I, pdV is the mass concentrated in

volume dV of the three-dimensional Euclidean space. We consider the classical Newtonian gravitation and
assume that the potential Y do not depend on the speed of the material bodies containing in the

thermodynamic system T .
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1.6.3. Statistical properties of thermodynamically equilibrium

subsystem in classical statistical physics

According to Landau and Lifshitz [Landau and Lifshitz, 1976], the statistical properties of each
thermodynamic subsystem o is defined by its energy E_(p,q), the momentum P,(p,q) and the angular

momentum M _(p,q) considering as a functions of coordinates q =(q,,q,,...,q,) and momentums

p =(p,,P,.----Py) of all N particles constituting the thermodynamic subsystem o .

The unique additive combination of this values is the linear combination [Landau and Lifshitz, 1976]
for the distribution function p, of each thermodynamic subsystem o :

Inp, =a, +BE,(p.q)+7-p,(p.q)+3-M,(p.q) (1.87)

characterized by constant identical factors o, f3, vy, & for each thermodynamic subsystem o of the closed

thermodynamic system. Taking into account the existence of only seven independent additive integrals of
movement: the energy, three components of the momentum vector and three component of the angular
momentum vector, Landau and Lifshitz [Landau and Lifshitz, 1976] concluded that the seven independent
constants [,7,0 can, obviously, be defined using the seven constants of additive integrals of movement

for all closed thermodynamic system.

Thus, the values of additive integrals of movement (the energy, three components of the momentum
vector and three component of the angular momentum vector) are completely define the statistical
properties of the closed thermodynamic system [Landau and Lifshitz, 1976] including the average values of
the physical values. Using the stated reasons, Landau and Lifshitz [Landau and Lifshitz, 1976] considered
the distribution function P for the closed thermodynamic system:

p=constd(E—E_)3(P-P,)5(M-M,), (1.88)

for the micro-canonical distribution corresponding to the constant values of the energy E_, the impulse
P, , momentum and the angular momentum M of the thermodynamic system. Taking into account that

the impulse and the angular momentum are related with the movement as a whole (uniform translational
movement and uniform rotation (for system in the state of thermodynamic equilibrium), Landau and
Lifshitz [Landau and Lifshitz, 1976] concluded that statistical condition of the system depends only on the
energy. This statement is valid for the closed thermodynamic system considered in the state of
thermodynamic (statistical) equilibrium. We have the micro-canonical distribution for the closed
thermodynamic system [Gibbs, 1928; Landau and Lifshitz, 1976] considered in the state of thermodynamic
(statistical) equilibrium:

p = const S(E - EO) (1.89)
corresponding to the constant value of energy E  of the closed thermodynamic system.

Thus, the total energy defines the statistical properties of the closed thermodynamic system
considered in the state of thermodynamic (statistical) equilibrium. We see that the reasons of the classical
statistical physics testify in favour of using of the energy for consideration of the problem of
thermodynamic equilibrium for the closed thermodynamic system.

In Subsection 1.6.6 we shall consider the angular momentum for each subsystem o defined by the
following form:

N
Z[rB xPB], (1.90)
p=1
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where index [ characterizes the small macro-differential parts of the subsystem o. We shall conclude that

the angular velocity of rotation @), of the subsystem o as a whole and the classical inertia tensor (Iij) a

(defining the classical macroscopic internal rotational kinetic energy Kr) define the sum (1.90) also for the
state of thermodynamic equilibrium (e; = 0) of the subsystem o. We shall see that the sum (1.90)
depends on the classical centrifugal tensor (J ij) o Of the subsystem o and on the rate of strain tensor
(eij)a (defining the established [Simonenko, 2004] macroscopic non-equilibrium kinetic energies) if the

subsystem o 1s far (e; # 0) from the state of thermodynamic equilibrium (e; = 0).

1.6.4. Entropy of the thermodynamic system in classical statistical

physics and the Galilean principle of relativity

Taking into account that the entropy is the Galilean invariant [Landau and Lifshitz, 1976], the entropy
S, of the thermodynamic subsystem T, (designated also by o) is the universal function S of the internal

energy
P2
E. =FE ——%* 1.91
nt,o o 2ma ( )
1. €.
1¢,2
S,=5E, —EVwma , (1.92)

where E is the total energy of the subsystem .. The internal energy E of the subsystem Ol contains

int,o
the all possible and admissible energies (except the kinetic energy of the translational movement of the mass

center of the subsystem Q). The internal energy E of each subsystem O contains the energies K

coup
I<:s’ I<;sm > K

int,o r°

U, T corresponding to the subsystem L.

res

Following to Landau and Lifshitz [Landau and Lifshitz, 1976], we postulate the entropy S, of the
total thermodynamic system by the following expression:
n n 1 5
St =2.8,=>S|E, ——P, |. (1.93)
a=l o=l 2ma

From definition (1.93) we see that the entropy Stot is the total value describing the thermodynamic

system.
Let us find the maximum of function Stot considered as a function of the following variables:
coup
K, . K, KoP U T (1.94)
M @ 3 @ 6

for each subsystem o (o =1,...,N), i.e. let us find the maximum of function Stot depending on 5N
variables, where N is the number of considered subsystems. Since each subsystem O is defined also by the
position-vector I, , of the mass center (C, ), then we add also 3N variables not considering the
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configuration of the subsystem O defined by the boundary surface 8‘E(x .

Though the entropy of each subsystem O, according to definition (1.92), do not depends on the
momentum Pc o Of this subsystem Q, nevertheless, the total entropy Stot depends on the set of

momentums Pc,on (OL = 1,..., N)

We shall find the maximum of Stot under imposed restrictions (on the closed thermodynamic system)

characterized by the conservation laws of the total energy and the total angular momentum [Simonenko,
2007]:

N N 1
Z Ea:ZJII(Esz +up+\|/pjdV =E,, =const,, (1.95)
a=l1 o=l g,
N
Zj”[r xpv|dV =M, = const, (1.96)
a=1 T,

presented for the coordinate system K related with the mass center C of the thermodynamic system.

1.6.5. The condition of the thermodynamic equilibrium for the closed
thermohydrogravidynamic system considered in the coordinate system K s,ys of the mass

center CSys of the thermohydrogravidynamic system under imposed conservation

laws of the total energy and the total angular momentum

We divide mentally the thermohydrogravidynamic system into sufficiently small but finite
macroscopic subsystems o (&0 =1,...,N). We define by symbol Vc,a the speed of the mass center of

each subsystem relative to inertial coordinate system K[ related with the mass center C . of the

thermohydrogravidynamic system. We assume that the subsystems O (OL =1,..., N) are not in the states of
thermodynamic equilibrium at the initial time moment. We postulate the conservation laws (1.95) and (1.96)
for the total energy Etot and the total angular momentum Mtot obtained in the inertial coordinate system

'
K-

In accordance with the second law of thermodynamics [Prigogine and Stengers, 1986; Nicolis and
Prigogine, 1990], we shall find the maximum of entropy Stot [Simonenko, 2007]:

N
max{z S(Ea — ;machﬂj} (1.97)
o=l

under imposed conditions (1.95) and (1.96), according to which the total energy Ea of the subsystem a

and the total angular momentum M o Of the subsystem o are defined by the following expressions
[Simonenko, 2007]:

E =E,= HJ‘GPVZ +up+\lfpjdV, (1.98)

Ta
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M, =M, = J”[l’ xpvidv (1.99)

The potential ' of the gravitational field in non-relativistic approximation (Newtonian gravity in
N

N
Euclidean space) for mass distribution in the thermohydrogravidynamic system T= ZTa = (gra

a=1

(representing the set of subsystem T ) is given by classical expression [Landau and Lifshitz, 1988, Theory
of Field; p. 382]:

v =—yjﬂpd%, (1.100)

where R is the distance from the point of space (in which the potential / is calculated) to the element of

mass PAV, v is the gravitational constant.

1.6.6. Angular momentum of the subsystem T, (macroscopic continuum region t_)

for the non-equilibrium thermodynamic state

Let us calculate the angular momentum (1.99) of the macroscopic subsystem T, (continuum region

T,). Landau and Lifshitz [Landau and Lifshitz, 1976; p. 53] considered the expression [l’a X Pa] instead

of the integral (1.99). It means the consideration of the finite macroscopic thermohydrogravidynamic
systems as the material point that is inconsistent with the considered continuum approach. Let us calculate
the integral (1.99) for arbitrary distributions of density p and the continuum velocity V in the continuum

region T, .
For the analysis of the relative continuum motion in the physical space in the vicinity of the position-
vector rc,a of the mass centre C o = (C,a) of the continuum region T, we have [Simonenko, 2004; 2005;

2006] the Taylor series expansion of the hydrodynamic velocity vector V (I) for each time moment t :

: 1 & oY,
V(rc,(x + 6r) = V(rc,a )+ [w(rc,a )X 81']4— ; eij (rc,(x )Srjui + Ei’j’zk;ﬁSrjarkui T Vi .

(1.101)
Integral (1.99) is calculated by Saffman [Saffman, 1992] by neglecting the square-law and subsequent

terms in relation (1.101). Saffman [Saffman, 1992] calculated the angular momentum M:u (characterized
by the i-component Miu (1) of the vector M:a ) of the continuum region T, relative to the mass center
Ca (defined by the position-vector rc,a in the coordinate system K) in the following form:
¢ () 1 (
MT“ (l)_gijk elijl+5 6iijk —I; s, (1.102)
M (@)

where J il is the j/-component of the centrifugal tensor written (in approximation p = const) in the
following form [Saffman, 1992]:
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=p|[[ox;3x,dV.. (1.103)

T(l
The first term (1) in expression (1.102) is reduced to zero if the continuum region T, has the spherical

symmetry [Saffman, 1992], when the continuum region T, has the center of symmetry as for case of

homogeneous cube or sphere.

The expression (1.102) shows that the angular momentum Mza of deformed continuum region T,
depends on the rate of strain tensor €, in the point Ca of the mass center defined by the position-vector
I.,. Formula (1.102) generalizes the classical definition [de Groot and Mazur, 1962] of the angular

momentum M of the fluid region (of mass m_) in non-equilibrium thermodynamics:

M
— =00 (1.104)
m

T

for non-equilibrium states of continuum motion. Taking into account the expression (1.102), we obtained
from expression (1.99) the following relation [Simonenko, 2007]:

Iﬂ[ +3r)xpvlav = r,, x [[[pvdv |+ M5, =

Ta

3]
= [rqa X Pr(, ]+ Zgijkeszjzui + ZE(Siijk _Jij il
i=l i=1

(1.105)

where the vector M: is described by two components given by expression (1.102). We see that

expression (1.105) for the angular momentum MT of a small macroscopic continuum region T, contains
03

two additional terms [Saffman, 1992] along with the classical [Landau and Lifshitz, 1976] term
|_rc’a X Pta J

In expression (1.105) the first additional term characterized by components (M s )i = gijkeli i1 18

related with the non-equilibrium shear local continuum velocity field. In expression (1.105) the second

additional term characterized by components (Mr)i = E(SijJ k J ij) ® j 1s related with the

equilibrium rotational local continuum velocity field. In expression (1.105) these two additional terms do
not depend on the momentum PT of the subsystem o (continuum region T ):

; 3
M, :Z:(Ms)iui =§ :Sijkelijl 0, (1.106)
: i

3 3.1
M, =Z(Mr)iui=25(5u]kk -3y)o; . (1.107)
- o1

Formula (1.105) generalizes the classical expression |_l'c 0 X Pr J in the classical statistical physics

[Landau and Lifshitz, 1976]. The importance of the shear component MS (of the total macroscopic internal
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c c (: . . . . .
angular momentum MTa = ZMTQ (l)lli) is obvious for the continuum region 7T, characterized by
i=1
arbitrary non-symmetric (relative to the mass center) form.

1.6.7. The conditions of the thermodynamic equilibrium for the closed
thermohydrogravidynamic system (consisting of N thermohydrogravidynamic
subsystems) considering in the inertial coordinate system K related

with the mass center CSys of the thermohydrogravidynamic system

The expression (1.98) can be rewritten in the following form [Simonenko, 2007]:

Ef;mw HK § ot (K )oK 0P )t U+ T =

P’
- HK K K 0P+ U,+ T, (1.108)
2m,
As aresult, expression (1.95) can be rewritten in the following form:

2
N
DK )t (K ot K 3P )t Ut T~ (1.109)
o=1 ma

Taking into account the expression (1.105), the conservation law of the total angular momentum
(1.96) can be rewritten in the following form [Simonenko, 2007]:

N
D ([ro, xP, WME =M (1.110)

a=1
where the vector M is given by the expression (1.102) for each component M:a (1) To find the

maximum (1.97) of the total entropy S, (given by the expression (1.93)):

N 1
max{ Y S(E,-—m, V., )},
o=1 2
we follow the Lagrang’s method and consider the uncertain factors @ (vector) and Pr (scalar value). The
Lagrang’s function has the following form [Simonenko, 2007] :
N 1
L=Y {S(Ea-EmaViu yra(r,, xP, [+M; )+

Tu
o=l

P2

Pl K OHK K o)t Uat T3, (L111)
0.

where the point (-) after the vector @ designates the scalar product of the corresponding vectors, S is

some universal function of thermodynamic state.

We find the first (from the set of conditions) condition of the maximum of the Lagrang’s function

(1.111) by equating to zero the derivative of L. on momentums P - (for a=1,2,........ , N):
i r— lm Vz-)+ (a-(r,. xP_]+MS )+
81) 2 o c,1 aPTa c,i T T
2
a Pti Ccou;
HK ), +HEK ) +HK Py +U, + T =0, (1.112)

“op,_ Plom,
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where the vector @ and the scalar value Br will be find.
Using the equality:

0 P, 1 P, 1
P SE;-—)y—— " =——V_,, (1.113)
Ty 2mi T(x ma Ta
and also the identity:
0
oP (a-fr., xP_J=[axr,], (1.114)
‘EO.
we get the necessary condition of maximum of the total entropy S, :
P
Vea[axr,, 1+ - =0, (1.115)
T, ’ m,

where r_, is the position-vector of the mass center of the thermodynamic subsystem t,. We used the
identity

op, -P, )

—a“P —=2P_ (1.116)

T(I
for deduction of expression (1.115). We obtained from expression (1.115) the following relation
[Simonenko, 2007] :
V.

Veat[a xr , BV, =0.
T :

o

As a result, we obtained the following relation [Simonenko, 2007]:
1
Vc,a(T_ -BT): [a ch,a ]

Finally, we obtained the condition of the thermodynamic equilibrium [Simonenko, 2007]:

|
T Br

Vc’a(lj[a ch,a]' (1.117)

Since we consider the subsystems in the inertial coordinate system K[, (related with the mass

center C ,s of the closed thermohydrogravidynamic system) then the speed of the translational movement

of each subsystem 1, is equally to O as it is obvious from the expression (1.117). If T,=const then the
condition (1.117) do not means that each subsystem 1, rotates as a whole (as a rigid body) with the angular

1
velocity @ /(T— - Br) in the equilibrium state. Expression (1.117) shows only that the mass centers of all

o
subsystems o (in the equilibrium state characterized by maximum of entropy S, ;) rotate as a rigid-like

body.
In Subsection 1.6.8.2 we shall show that the equilibrium state of the closed thermohydrogravidynamic
system is characterized by the following conditions for each subsystem t,:

(K,), =0,(KS™), =0. (1.118)
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1.6.8. The conditions of the thermodynamic equilibrium of the closed
thermohydrogravidynamic system consisting of N thermohydrogravidynamic

subsystem considered in the inertial coordinate system K

1.6.8.1. The condition of the thermodynamic equilibrium (of the
closed thermohydrogravidynamic system) describing the relative
movements of the mass centers of all subsystems

Now we consider the problem of finding of the maximal entropy S, of the
thermohydrogravidynamic system in the arbitrary inertial coordinate system K not connected with the
mass center CSyS of the thermohydrogravidynamic system. We add (in addition to the postulated

conservation laws (1.109) and (1.110)) the additional conservation law of the total momentum of the
thermohydrogravidynamic system. The Lagrang’s function (1.111) with the additional term C- PTa [Landau

and Lifshitz, 1976] (characterized by the uncertain vector ¢) can be rewritten [Simonenko, 2007]:

N 1
L= {S(Ex_mV. yra(r, xP, M )t
o=l1 2 ¢
P2
B [ (K . oHK L )oHK P 4U+ TU 4P 2 (1.119)
T 2 s Ja r/o s,r /o o o LV '
o
As a result, the condition (1.115) can be rewritten in the following form [Simonenko, 2007]:

Veetet[a xr,1+BrV, =0, (1.120)
T :

o

which gives the expression for the speed V__ of the mass center (C, o) of the subsystem 1, [Simonenko,
2007]:
C
1 e
VC,(l = 1 [ a Xr c,0 ] 1 B
T, ' T,

o

(1.121)

Using the expression (1.121), we obtained [Simonenko, 2007] that the mass centers of subsystem
can move as a whole in a translational motion and a rigid-like rotation only for T, = const. Consequently,

the constant temperature T, = const is the necessary but the not sufficient condition of the thermodynamic
equilibrium of the thermohydrogravidynamic system. If T, =T = const then the vector value (in formula
(1.121))

C

V.= 71 (1.122)
¥_BT

can be considered as the speed VC of the mass center C_ of the closed thermohydrogravidynamic system

S
N N

= zTa = o T, containing the set of subsystem T .
a=l1 -
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1.6.8.2. The conditions of the thermodynamic equilibrium of the closed
thermohydrogravidynamic system relative to the macroscopic
non-equilibrium kinetic energies of the subsystems 1,

Let us find the conditions of maximal entropy S relative to the macroscopic internal shear kinetic
energies (Kg), (for o =1, 2,.., N) under conservation laws for the total momentum, the total angular
momentum and the total energy of the closed thermohydrogravidynamic system. Considering the entropy
St Of the closed thermohydrogravidynamic system s as function of the macroscopic internal shear kinetic

energies (Kg), (for a =1, 2,.., N) and by equating to zero the derivative of the Lagrang’s function L

(given by expression (1.119)) on (K),, we obtained the necessary condition for the maximum of the

o

entropy S, ; [Simonenko, 2007]:

LB (g, PPl 0 e Joms )

o O0(Ky), " 2m, a(KS)a '
(1.123)
O | i), (), + (k50,4 U, 4, [ =2 feep, ) f =0
+8(KS)QBT 2ma+ o TIK ), +KGT) +U, +TC, +5(Ks)ac . =0

We obtained the relation [Simonenko, 2007]:
o P;

—_— Tu -

1
- |E —
a(I<S) " 2m(l T(X

by using the postulated relation
oS(E, - P2 2m,) |
2 ¢ = (1.124)

o\E, ~P2/2m,) T,

for the temperature T, in the analogous way as it was early implicitly postulated by Landau and Lifshitz

[Landau and Lifshitz, 1976] in deduction of the condition (1.77). Since the momentums Pru and the internal

angular momentums M(_i do not depend explicitly from (Ks)a then we obtained from the condition

(1.123) the following relation [Simonenko, 2007]:

1
T_+BT =0

o
Consequently, we have for any subsystem O the following relation [Simonenko, 2007]:

1
B = _T_a = const (1.125)
If T, =T = const then (using (1.125)) we obtained [Simonenko, 2007] the expression for V. in
relation (1.122)
C
VC:ET' (1.126)

We obtained then (in relation (1.121)) the expression for the angular velocity €2 of rotation of the
mass center of each subsystem O [Simonenko, 2007]:

T
Q :a—. 1.12
2 (1.127)
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We see that the angular velocities of rotation of the mass center of each subsystem O are equal in the
state of thermodynamic equilibrium. Thus, we obtained [Simonenko, 2007] from the condition (1.123) the

1

|
expression =—— =—— (given by (1.125)) in relation (1.121) for the speeds ¥ of the mass centers
T, 0T -

o

of all subsystems. It is clear that the coefficient BT must have the same physical dimension as the physical

dimension of the value ——. However, the determination BT by equating to zero of the derivative of the
o

Lagrangian function L (determined by expression (1.123)) on (Ks )u do not elucidate the question relative

to the values of (KS )a , which give the maximal value of the entropy S We obtained [Simonenko, 2007]

tot *
the constants @ and € (for Ta =T =const);

20 2V
d=——,¢C= < (1.128)
T T
and showed that the mass centers of all subsystems (see the expression (1.121)) rotate as a whole in the

rigid-like rotational continuum motion. The value J; must be constant for all subsystems in the state of

1
thermodynamic equilibrium. Consequently, from relation (1.125) we concluded that B, =— ? in the state of

thermodynamic equilibrium in which the temperature of all subsystems are equal: Ta =T.

We have shown above that the condition of maximal entropy at the state of thermodynamic
equilibrium gives that the mass center of each subsystem rotate on the circular trajectory characterized by

the corresponding fix distance from the axis of rotation €. Let us analyze the question relative to the

)a and (K:f;u]o)a defining the state of the

thermodynamic equilibrium of each subsystem a. Using the condition (1.27) of local thermodynamic
equilibrium and the definitions (1.11) and (1.12), respectively, for the macroscopic internal shear kinetic

values of the macroscopic internal shear kinetic energies (Ks

energy KS of the continuum region T and the macroscopic kinetic energy of shear-rotational coupling
K:iUp, we obtained [Simonenko, 2007] that the subsystems o (o =1, 2,..., N) have the non-equilibrium

macroscopic internal shear kinetic energies (KS )a =0 and the non-equilibrium macroscopic internal

couj
kinetic energies of shear-rotational coupling (Ks,r P a = 0 in the state of thermodynamic equilibrium
characterized by the conditions (1.118).
It means that the all composite parts of each subsystem rotate in a rigid-like motion in the state of

thermodynamic equilibrium. Since the vector €2 is fixed for the total thermohydrogravidynamic system then
the projection of the vector r_,(on the direction perpendicular to €2) is constant. We showed

[Simonenko, 2007] that the rigid-like rotation (of the closed thermohydrogravidynamic system) is the state of
thermodynamic equilibrium characterized by the maximal entropy under the imposed conservation laws for
the total energy, the total momentum and the total angular momentum of the thermohydrogravidynamic
system. We concluded [Simonenko, 2007] that the planets of the Solar System cannot rotate ideally (with
constant angular velocities of internal rotation) owing to the external (cosmic) disturbing energy gravitational
influences (acting on the planets of the Solar System).

1.7. Generalized Le Chatelier-Braun’s principle for rotational thermohydrogravidynamic systems
characterized by the shear-rotational states

Following the “Thermohydrogravidynamics of the Solar System” [Simonenko, 2007], in Subsection
1.7 we present the generalization of the Le Chatelier — Braun principle [Landau and Lifshitz, 1976] on the

closed rotational thermohydrogravidynamic systems (T + T) consisting of two subsystems T and t. The
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Le Chatelier-Braun’s principle (for induced small deviations of the subsystem T from the state of the
thermodynamic equilibrium) is formulated [Landau and Lifshitz, 1976; p. 84] as follows. The external action
(disturbing the body from the state of thermodynamic equilibrium) stimulates the processes, which tend to
diminish the results of this disturbing action [Landau and Lifshitz, 1976; p. 84].

Let us consider the closed rotating thermodynamic system (T+7T) consisting of the unclosed
individual macroscopic continuum region T (the subsystem in the viscous compressible continuum, which
can be the focal region of earthquakes) and some large subsystem T complementing the subsystem T to
obtain the closed thermodynamic system (T+7T). Let S be the total entropy of the thermodynamic system,
y is the some quantity determining the state of the subsystem T, such as that the condition of maximal

entropy S relative to y:
oS
dy
indicates that the subsystem 7T is in the state of the partial thermodynamic equilibrium. Under such
condition, the subsystem T is not necessary in the thermodynamic equilibrium with the surrounding
subsystem T. We, obviously, consider here the partial (internal) thermodynamic equilibrium of the
subsystem T since the one parameter, as a rule, is not enough to define the condition of thermodynamic
equilibrium of the subsystem T located in the closed thermodynamic system (T+7).
Let x be the second thermodynamic variable (describing the subsystem t) such as that if we have
also the condition:

0 (1.129)

oS
ox
at the same time with the condition (1.129) then it means that the subsystem T is not only in the internal
(partial) thermodynamic equilibrium, but the subsystem 7 is also in the thermodynamic equilibrium with the
surrounding subsystem T.

0 (1.130)

We assume that the total energies ET and E; of the macroscopic subsystems T and T, respectively, can

be expressed by the following relations [Simonenko, 2007]:

E =K +U +T =(K ), +(K), +(K) +(K:") + (K o) +U +TL, (1.131)

E -K-+U-+T0-=(K,)- +(K,)- +(K)); + (K$™P)-+(K)-+U-+ T (1.132)
in accordance with the generalized formulation (1.43) of the first law of thermodynamics and in
accordance with the generalized formula (1.6) for the macroscopic kinetic energy of the small continuum
regions: the subsystems T and T.

The definitions of all terms corresponding to subsystem T in formula (1.131) are given in Subsection
1.2. The definitions of all terms corresponding to the subsystem T in formula (1.132) are analogous.

Let us consider the angular momentum M _ of the macroscopic continuum region T as the variable
y. We designate the angular momentum of the subsystem T by the symbol M;. Considering the total
entropy of the closed system (T +7T) (containing the subsystems T and T):

S= ST(MT,ET)+S;(M;,E;)
and supposing that the total angular momentum M of the closed system (T +7T) is constant:
M =M, +M: =const,,,
we obtained [simonenko, 2007] that the condition (1.129) gives the relation:
oS _0S,(M,) . 0S,(M.) _osMm,) 0S,(M.) o

2

from which we obtained [simonenko, 2007] the condition
Q, _& (1.133)
T, T '

as a consequence of the formula [Landau and Lifshitz, 1976; p. 51, 93]:
3 _aS(3E) _1,
oM OE\ oM Jq

T
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According to the previous results of Subsection 1.6, the temperature T_ of the subsystem T and the
temperature T; of the surrounding subsystem 7T are equal (T, = T;) in the state of thermodynamic
equilibrium. Then we have from relation (1.133) the equality of the angular velocity € _ of rotation of the
subsystem T and the angular velocity Q; of rotation of the surrounding subsystem T for T, = T; in
accordance with the results of Subsection 1.6. Thus, the condition (1.129) means for y =M that the
angular velocities of rotation € and €- are equal (£2,=€Q-) for the subsystem T and for the surrounding

subsystem T. This is the partial condition of the thermodynamic equilibrium for the subsystem T .

Let us consider the macroscopic internal shear kinetic energy (K,), [Simonenko, 2004] of the
macroscopic continuum region T as the variable X . Considering the condition (1.130) of equilibrium for
x=(K,),:

oS
aK,)

T

=0 (1.134)

and assuming that the total energy of the closed thermodynamic system is constant:
ET + E-= const,,
T

we obtained [Simonenko, 2007] the following condition:

oS 3S, CE, 0S.  OE.

= - =0, (1.135)
o(K,), @E, a(K,), o(E), a(K,),
from which we derived the following condition [Simonenko, 2007]:
1 1
—=— 1.136
T (1.136)
as a consequence of formula [Landau and Lifshitz, 1976; p. 93 and p. 51]:
s 1
oJE T
and relation
OB,  CE.

oK,), oK)
From relation (1.136) we obtained [Simonenko, 2007] that the temperature T_ of the macroscopic
region T is equal to the temperature T; of the surrounding subsystem 7. It is the partial condition of the

thermodynamic equilibrium. The choice of the variable x = (KS )T is made to show that the energy (KS )r is

the physically significant variable. We also showed [Simonenko, 2007] that the total energies of the
subsystems T and T may be calculated by using the formulae (1.131) and (1.132). In Section 3 it will be
used. Thus, the conditions (1.129) and (1.130) denote that the subsystem 7T is characterized by the internal
thermodynamic equilibrium (the rigid-like rotation at constant temperature) and simultaneously the
subsystem 1T is characterized by the thermodynamic equilibrium with the surrounding environment
(medium) having the same temperature and rotating with the same angular velocity of rotation. Thus, we
evaluated [Simonenko, 2007] the physical significance of the thermodynamic parameters (variables) y=M

and x=(K,), for the subsystem t. The consideration of these variables results to the classical conditions

[Landau and Lifshitz, 1976] of the thermodynamic equilibrium for the rotating body. This gives the basis to
consider the generalized thermodynamic forces (acting on the subsystem T ):

x=§= os (1.137)
ox  aKy),
F,=F, =95__05 (1.138)
0y OM,),

We considered [Simonenko, 2007] the conditions of the thermodynamic equilibrium [de Groot and Mazur,
1962; Prigogine, 1977] of the subsystem t:
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F, =0, (1.139)
F, =0, (1.140)
which are equivalent to conditions (1.129) and (1.130). The conditions (1.139) and (1.140) of the

thermodynamic equilibrium denote [Prigogine, 1977] the following condition for the first differential dS :

dSzﬁdx—kﬁdy: 0
ox oy

for the state of the thermodynamic equilibrium of the closed thermodynamic system. Decomposing the

change of the entropy S of the total thermodynamic system relative to the value S_ of the entropy in the

equilibrium state [Prigogine, 1977]:
1
S-S, zdS+5dzs, (1.141)

we obtained [Simonenko, 2007] (taking into account that dS =0 in the state of the thermodynamic

equilibrium) the negative sign of the second differential d°S, i.e. d°S<0. We obtained [Simonenko,
2007] the conditions:

2
0 f:(aFXj <0, (1.142)
ox ox ),
2 2 2 2 2
O0F, oF, | (0K E@ ?8 ’?_ 0°S 20 (1.143)
ox )\ 0y ). oy ), 0x” 0y 0x0y

in addition to conditions (1.139) and (1.140) as a consequence of the negative sign (dZS < 0) of the second

differential d’S of entropy S.
We also obtained [Simonenko, 2007] the necessary condition:

2
0 S:(aFY] <0 (1.144)

ay* oy
from conditions (1.142) and (1.143).

It is well known that the state of the thermodynamic equilibrium of the closed thermodynamic system
is stable [Prigogine, 1977]. Consequently, the subsystem t of the closed equilibrium thermodynamic

system cannot obtain the macroscopic internal shear kinetic energy K¢ by action of the surroundings (the

ambient environment T ) of the subsystem 7. It is clear that we can create the condition (Kg) >0 only by

action on the subsystem T of the external (for the closed system) force (for example, the external force of
gravitation). Considering the Le Chatelier-Braun’s principle, Landau and Lifshitz [Landau and Lifshitz,
1976] supposed also the availability the external action disturbing the thermodynamic equilibrium of the
continuum region T with the ambient environment (T ) in the closed thermodynamic system.

We showed [Simonenko, 2007] that the transient external influence on the subsystem 7 (related with

the added macroscopic internal shear kinetic energy (Kg), >0 to the subsystem t during this influence)

can decrease the entropy S of the total system up to some quantity S v which is less than the value S o 1N

the equilibrium state (in accordance with the Reif’s understanding [Reif, 1977] of the mechanism of
decreasing of the entropy of the body as the result of interaction with external bodies). We showed
[Simonenko, 2007] then that the entropy S of the thermodynamic system is increased after the relaxation

processes in closed system, but do not reach the value SO in the initial equilibrium state. The entropy S is

less than S, as a result of the relaxation processes diminishing the result of the external action on the

subsystem T.
The external influence on the subsystem t disturbs the thermodynamic equilibrium of the subsystem
T with the surrounding subsystem T by means of the added macroscopic internal shear kinetic energy

(Ky). > 0 and the subsequent violation of the condition (1.139) of thermodynamic equilibrium denoting (as
a consequence of condition (1.136)) the equality of temperature T_ of the subsystem t and the temperature

T. of the surrounding environment (medium) T of the closed thermodynamic system. Really, the
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deformation of the subsystem 7t is related with the increase (K ). relative to the zero equilibrium value. It

develops the relaxation processes in the subsystem T related with dissipation of the energy (K, ), to heat

and corresponding heating of the subsystem T as a result of shear and volume molecular viscosity in the
considered continuum. This results to the violation of the condition (1.139). Some amount of energy (K, ),
converts to the radiation of seismic acoustic waves.

Following to the formal scheme [Landau and Lifshitz, 1976] of presentation of the Le Chatelier-
Braun’s principle, we assumed [Simonenko, 2007] that some projection y =y, = (M), (the projection of

the vector M _ on the axis X; of the Cartesian coordinate system K ) do not change immediately as a result
of the sharp change (K ), >0 relative to the equilibrium zero value. Such spontaneous influence

(Ky), >0, as shown above, is not possible in equilibrium thermodynamic fluid system since the liquid
deforms under the weak stress forces. It is possible for the solid Earth’s crust of the lithosphere as a result
of transformation of the accumulated potential energy [Abramov, 1997] of elastic compression and
deformation to the macroscopic internal shear kinetic energy (K,).. The gravitational influence of the
system Sun-Earth-Moon is considered [Abramov, 1997] as the trigger mechanism of discharge (of the
accumulated potential energy) in the focal regions of earthquakes. The last term in the right of the
generalized differential formulation (1.43) of the first law of thermodynamics express the total influence (on
the macroscopic volume 7T ) of the non-stationary (time-dependent) gravitational field induced by planets
(and satellites) of the Solar System, the Sun, Moon, the midget planets, known asteroids and comets of the
Solar System. The last term in the right-hand side of the generalized differential formulation (1.43) describes,
obviously, the mechanism of the energy gravitational influence on the earthquake focal region. In Section 3
we shall present the foundation of the significance of the energy gravitational influences of the Moon, the
Sun, the Venus, the Jupiter and the Mercury as the cosmic trigger mechanism of discharge in the focal
regions of earthquakes.

Following to the formal scheme [Simonenko, 2007], let A x = A(K,), = (K,), be the change of the
macroscopic internal shear kinetic energy relative to zero equilibrium value for the momentary action on the
subsystem tT. The change AF, of the magnitude of the generalized thermodynamic force Fy (as a result

of the external action on the subsystem T) is equal (under condition y =y, = (M), = const) [Simonenko,

2007]:
(AE) =(—6FXJ Ax=(—aFXj (K,).. (1.145)
Yl ox 5 Ox 5

The change of the value x =(K,), after the action on the subsystem T leads to the violation of the
condition of thermodynamic equilibrium (1.140), corresponding to equality (1.133), since the temperature
T, is increased in the subsystem T (as a result of dissipation of the macroscopic internal shear kinetic
energy (K,), ) and the angular velocity of rotation €2 _ of the subsystem T is changed in accordance with

the generalized differential formulation (1.43) of the first law of thermodynamics. The generalized
thermodynamic force Fy, = AF, will have the following value [Simonenko, 2007]:

OF.
(FX)FY:O =( P X
X

after the time moment of attainment of the condition F, =0 of internal equilibrium in the subsystem T (and

)k, -0 AX (1.146)

the satisfaction of the conditions (1.133) and (1.136)) as a result of the outflow of heat from subsystem 1
and the attainment of equality of the angular velocity €2_ of rotation of the subsystem T and the angular

velocity Q; of rotation of the surrounding subsystem T (as a result of radiation of the seismic acoustic

waves from the subsystem T and its surroundings). Here the derivative is taken for the constant value
F, =0.

We compared [Simonenko, 2007] the changes of the magnitude of the generalized thermodynamic
forces (AFy), and (AFy)g  , given by the expressions (1.145) and (1.146), respectively. Using the results

[Landau and Lifshitz, 1976], we obtained [Simonenko, 2007]:
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(G_Fj _dRE) dafi’,fi) =[8—Fj _[ZU
ox )T dxk) T AxE] \ax), (R (40
) [6.\71

Taking into account the inequality (1.143) and also the negative sing (according to inequality (1.144))
of the denominator in the second term of (1.147), we obtained [Simonenko, 2007] the condition:

E E
(&j <[ﬂj , (1.148)
0x ), \OX Jg
or
(AR), <(AE); (1.149)
We obtained [Simonenko, 2007] from expressions (1.142) and (1.145):
OF 0°S 0> S
AF, ) = X Ax = Ax = K.).<0, 1.150
k), =[5 ) s [ 23] x- S5 150
y s/t
0> S
(AF ), =| = | Ax>(AF), <o0. (1.151)
v 0x” )i Y

We showed [Simonenko, 2007] that (FX)FY:0 < 0. Taking into account the expressions of the second

2
d’s _1os
vy 2\ 0x

1(0°S >
S0 :Etﬁxz) (Ax)

for constant y and F, =0, respectively, and also the inequality (1.149) and condition d’S<0, we
obtained [Simonenko, 2007] that relations (1.150) and (1.151) give the inequality [Simonenko, 2007]:
d’s <d’s <0, (1.152)
y

differentials of entropy:

(o) =108 (k) )

v =

Fy=

from which follows that (F, )FH < 0. Thus, the external deformational influence on the subsystem 7t (in the
form of the added macroscopic internal shear kinetic energy (K.). creating the condition d*S| <0)
y

stimulates the relaxation processes in the subsystem T, which give the attainment of the inequality (1.152).
We see that the relaxation processes attenuate the decrease of entropy of the thermodynamic system as a

result of the added macroscopic internal shear kinetic energy (K,), to the subsystem t. Taking into
account that the generalized thermodynamic forces (Fy ), and (Fy)y  are negative in inequalities (1.150)

and (1.151), the inequality (1.149) can be rewritten as the following inequality [Simonenko, 2007]:

‘(AFX )y‘ > ‘(AFX )Fyzo ) (1.153)

which presents the content of the stated [Landau and Lifshitz, 1976] above the Le Chatelier-Braun’s
principle for induced small deviations of the subsystem T (located in the surrounding environment T
composing with the subsystem 7T the closed thermodynamic system) from the state of thermodynamic
equilibrium. Using the inequality (1.152), we obtained [Simonenko, 2007]

S O=so+ldzs > | =so+ldzs
2 ="y 2

(1.154)

Fy= Fy y’

i.e. the entropy S v _, 1s increased in compared to the entropy S|y (related with the added macroscopic
=

0
internal shear kinetic energy (Kg), >0 to the subsystem 1) after completion of the relaxation processes in

the thermodynamic system. However, the entropy of the thermodynamic system (after completion of the
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relaxation processes) do not attain the value S_ corresponding to the initial equilibrium state but it is less
than S . We obtained [Simonenko, 2007] the increase of entropy AS=S|F o S|y > 0 in the thermodynamic
=

system as a result of irreversible processes relaxing the deformational influence (related with the added
macroscopic internal shear kinetic energy (Kq), > 0 to the subsystem ) on the subsystem 7.

Thus, we have shown that the macroscopic internal shear kinetic energy (K,) and the angular
momentum M _ (of the macroscopic continuum region T ) can be considered as the thermodynamic variables
(x and y) describing the state of the macroscopic continuum region t (the subsystem Tt located in the
closed thermodynamic system). We established [Simonenko, 2007] that the entropy S of the thermodynamic
system is reduced up to the some value S|y (which is less than the value S_ characterized the equilibrium

state of the thermodynamic system) as a result of the external momentary deformational influence
(especially, induced by cosmic gravitation) on subsystem 7T related with the added macroscopic internal

shear kinetic energy (K, )., when the some component y =y, =(M_), of the angular momentum M do
not change directly as a result of sharp change (Kg) >0 relative to the equilibrium zero value.

Generalizing the Le Chatelier-Braun’s principle on the rotational thermodynamic systems, we showed
[Simonenko, 2007] that the total entropy of the closed thermodynamic system is increased up to the value

S| which is less than the value S, and is larger than the value S|y (SO>S|F 0 S|y) as a result of

irreversible relaxation processes in the thermodynamic system diminishing the result of the deformation

Fy=0"

influence on the subsystem T related with the added macroscopic internal shear kinetic energy (Kq), >0
to the subsystem t.

1.8. The non-equilibrium statistical thermohydrogravidynamics of turbulent plasma
subjected to the non-stationary gravitational and electromagnetic fields

Based on the founded Non-equilibrium Statistical Thermohydrodynamics of Turbulence [Simonenko,
2004; 2006] and the Thermohydrogravidynamics of the Solar System [Simonenko, 2007; 2008; 2009; 2010]
it was deduced (in 2011) the subsequent generalization of the first law of thermodynamics (for moving
rotating deformed compressible heat-conducting stratified individual macroscopic region Tt of turbulent
electromagnetic plasma subjected to the non-stationary Newtonian gravity and the non-stationary
electromagnetic field):

P(t)dt+dU, +dK, +dTt_+dE_, +38F,, =8Q,,, +8Q+3A, , +dG+c’dm, (1155
extending the established generalized differential formulation (1.50) by taking into account the infinitesimal

change dUT of the internal energy U_ of turbulent plasma without the emitted fast neutrons in the

individual region T, the increment dK _  of the macroscopic kinetic energy KT of turbulent plasma in the

individual region T, and the following additional terms: the useful energy production P(t)dt of fast

neutrons (emitted during time interval dt due to the thermonuclear reaction between two nuclei of deuterium
or between nuclei of deuterium and tritium in a high temperature plasma) characterized by the positive
released energy power P(t) (which should be directed from the individual region T to sustain the controlled

thermonuclear process), the differential change dE of electromagnetic energy E inside the

e,m,t e,m,t

individual region T of plasma, the energy flux OF, of electromagnetic energy radiated across the

boundary surface 0t of the individual region T, the differential heating SQe,m due to the differential work
of electrodynamic forces (resulted to the Joule heating owing to the plasma current) and due to the dissipated
electromagnetic waves inside the individual region T, and the differential amount of energy czdmr >0

released (as a consequence of the thermonuclear burning mechanism proposed by Dr. Hans Bethe in 1939
for the Sun) due to the thermonuclear reaction related to the conversion of the differential amount of mass
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dmT (a small difference between the initial and final reactive components of the thermonuclear reaction

inside the individual region 7 ) into energy. The problem of the controlled thermonuclear reactions (analyzed
by Academician P.L. Kapitza in 1978 in his Nobel Lecture [Kapitza, 1978]) has not yet been solved by the
world national and international research centers. It is clear that the general generalized differential
formulation (1.155) represents the thermodynamic key for the final solution of this problem. The general
generalized differential formulation (1.155) of the first law of thermodynamics is deduced to describe the
combined thermohydrogravielectromagnetic dynamics of the controlled thermonuclear reactions inside the
individual region T of turbulent electromagnetic plasma subjected to the non-stationary Newtonian gravity
and the non-stationary electromagnetic field. In particular, the reduced differential formulation

dE . .= SAP =-—pdV, (1.156)
(with zero others terms in formulation (1.155)) leads to the Stefan-Boltzman law
E, ../V.~T (1.157)
and to the classical [Landau and Lifshitz, Statistical Physics, 1976] relation
pV"? = const (1.158)

for the adiabatic process related with the equilibrium electromagnetic black-body radiation (the gas of

photons) contained in the individual region T characterized by the volume VT . It is clear without any doubt

that the sustainable controlled thermonuclear reactions can be realized under the reliable controlled
synchronization of the different differential terms in the general generalized formulation (1.155), which takes
into account the combined thermohydrogravielectromagnetic dynamics related with the sustainable
thermonuclear process characterized by the useful energy power P(t) >0 released from the individual

region T of turbulent electromagnetic plasma subjected to thermonuclear reaction.

The generalized formulation (1.155) of the first law of thermodynamics (for moving rotating deformed
compressible heat-conducting stratified individual macroscopic region T of turbulent electromagnetic
plasma subjected to the non-stationary Newtonian gravity and the non-stationary electromagnetic field) can
be used by the young scientists and researchers of the world (“Benedictio Domini sit vobiscum™) for the
urgent nearest practical realization of the controlled thermonuclear reactions to enhance the energy power of
humankind before the forthcoming range 2020+2061AD [Simonenko, 2012] of the maximal
seismotectonic, volcanic and climatic activities of the Earth in the 21% century during the past
696 + 708 years of the history of humankind.
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2. THE COSMIC GEOLOGY

2.1. The total energy and the total angular momentum of the Solar System

Following the works [Simonenko, 2007a; 2007; 2008; 2009; 2010], we present the fundamentals of
the cosmic geology. We consider the Solar System as the unclosed non-equilibrium thermodynamic system
by taking into account the influences of the external (cosmic) gravitational field of our Galaxy. We consider
the planets of the Solar System as unclosed non-equilibrium thermodynamic systems subjected to the
gravitational influences of the Solar System and the external (cosmic) gravitational field of our Galaxy. The
gravitational influences of the Solar System and the external (cosmic) gravitational field of our Galaxy
deform the lithosphere of the Earth and displace the tectonic geo-blocks disturbing the Earth’s continuum
near the ideal rigid-like rotational state of the thermodynamic equilibrium.

We deduced [Simonenko, 2007; 2008; 2009; 2010] the expressions for the total energy and the total

angular momentum of the Solar System. The position-vector I. . of the mass center of the planet 1, is given

C(l

by the following expression [Simonenko, 2007; 2008; 2009; 2010]:

fieav

) m'rpdV = W 2.1

The speed of the mass center C . of the planet 1, (characterized by mass mTu ) is given by the
following expression [Simonenko, 2007; 2008; 2009; 2010]:

[[[vpdv
Vea="".

c,o

(2.2)
mta

The macroscopic kinetic energy of the planet t, is given by the following expression [Simonenko, 2007;

2008; 2009; 2010]:

=[] p;’Zd V. 2.3)

The hydrodynamic continuum velocity in the vicinity of the position-vector I, , of the mass center

C_ of the planet T, is given by the Taylor series expansion [Simonenko, 2004; 2006; 2007; 2008; 2009;

(03

20107:
3
V(r,, +0r)=v(r.,,)+o (r.,) x or + Zeij (e )Srj I+
|

13 0*vi(r.,)

— 6r or, W+ , 2.4

2 Z X aX k u Va,res ( )
where

dr=r-r,, =(0r,0r,,0r;) = (X,X,,X;);

1
) (rc,q) = E [v XV (r)] = ((’Oa,l,(’oqﬂz,o‘)a,?))
is the angular velocity vector of rotation of the planet t,;
1{ov.(r) ©ov,(r)
%)= Tax, T ax
j i

is the rate of strain tensor at the position-vector ¥,  of the mass center Ca of the planet 14
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3
Vores = Z W .illi is the residual part of the Taylor series expansion (2.4) for the planet t,;
i=1

w,,=0(d ). (1.2, 3
dra= sup (r(A,B))2
A,Be@TOL

is the diameter of the planet 7, 0

. 1s the boundary surface of the planet’s 1, continuum.
o

The macroscopic kinetic energy of the planet 1, (considered as the macroscopic continuum region T,
characterized by practically constant values of the angular velocity vector (I‘C a) and the rate of strain

tensor C;; (l‘c’a) for the continuum region t,) is given by the following expression [Simonenko, 2004; 2005;
2006; 2007; 2008]:
coup
K‘Ea:(Kt)‘Ca -i_(I<r)rOl +(Ks)ra +(Ks,r ‘Ca+(Kres)‘ra =

1 3 1 3
= % m, ch + = Z [ (C o, (r,, o, (rc,a )+— Z J i (C, )eij (r., ey (r,, )+
i,k=1 Lik=1
3
+ Z giijjm (C,o;(r,,) Cym (l’c’a )+ (Kres )‘ru , (2.5)
i,j.km=1
where
P.)* 1
K =—"" =—m_V?
( t ) T(X 2 2 ‘[a c,o (2.6)

Ta

is the macroscopic translational kinetic energy of the orbital movement of the planet t, moving as a whole
at speed VC o Of the mass center of the continuum region of the planet 1,

1<
(K., == 2L (Coo o, r.,) @)
2 ikl
the macroscopic internal rotational Kkinetic energy of the planet 1, rotating with the angular velocity
® (l‘c’a) as a whole,

(K,), = 3 > 1, (Coey (r, ey (1) 2.8)

i,jk=1
is the macroscopic internal shear kinetic energy of the planet t, subjected to continuum deformation by the
local shear related with the rate of strain tensor Cij (l’C o ),

3
(Kz,(;up 1, = Zgiijjm (Co(r.,) e, (rc’a) (2.9)

i,j,k,m=1
is the macroscopic kinetic energy of shear-rotational coupling of the planet t, (related with the kinetic
energy of planetary coupling between irreversible dissipative shear and reversible rigid-like

rotational macroscopic continuum motions in the continuum region of the planet 1), (Kres)T =
o

= O(dza) is asmall residual part of the macroscopic kinetic energy of the planet t, related with
the residual terms in the Taylor series expansion (2.4).
The classical inertia tensor I;, (C ) and the classical centrifugal tensor J ik (C,) of the planet

T, (relative to the mass center Ca of the planet 1) are given by the classical expressions
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3
L (Co) =[] | 8a| Xx7 | =% %, | pdV. G k=1,2.3). (2.10)
’ le

T oK

14 (C)= [[[x; x, pdV. Gk =1,2,3). @2.11)

To oK'
C : .
The component Mtu (l) of the angular momentum (relative to the mass center Cu of the planet

1,) of the planet 1, is given by the following expression [Saffman, 1992]:

) 1
Mfa (1) =g.ey (r., )le (C,)+ 3 (Siijk (C,)— Jij(ca))(oj (r.,). (2.12)

We obtained [Simonenko, 2007; 2008] from expression (2.12) the classical formula [de Groot and
Mazur, 1962; Gyarmati, 1970] for uniform spherical continuum region t, (characterized by constant
density):

= 0o (2.13)

We obtained [Simonenko, 2007; 2008] the following expression for the total angular momentum

M 7, of the planet t, (or the satellite 1, of a planet):

MIQZJII[(rc,a +51‘)><PV]dV: r., Xjﬂpvdv +Mfa:

3 3
1
e X P D e ()3 (Com + 256,10 (CO-1,Co () g
i=1 i=1
(1) @) 3)

The first term (1) of the expression (2.14) is the orbital angular momentum of the planet 1, related
with the orbital movement of the planet t,, the second term (2) is the internal shear angular momentum
related with the non-equilibrium deformation of the planet 1, (the continuum region of the planet 1), the
third term (3) is the internal rotational angular momentum related with the equilibrium rotational motion of
the planet t,, (the continuum region of the planet t,).

The total energy ETu of the planet 1, is given by the following expression [Simonenko, 2007;
2008]:
ETa :Kra +Ura +7.[Ta =

- (K, +(K,), +(K), +K"), +(K, ), +U, +T (2.15)

1es

where

Tcra - ”j\ypdV (2.15a)

is the macroscopic potential energy of the planet 1, related with the non-stationary potential  of the

gravity field produced by the planet 1, and by the surrounding planets (and satellites) of the Solar System,
the Sun, the Moon, midget planets, known asteroids and comets of the Solar System and by our Galaxy,

U, - I ”uPdV (2.15b)
T(X
is the classical internal thermal energy of the planet T,

y(r,t) =y 'mpd% (2.16)

is the potential of the gravitational forces created for time moment t by the mass distribution (of the
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surrounding planets (and satellites) of the Solar System, the Sun, the Moon, midget planets, known asteroids
and comets of the Solar System, and our Galaxy) characterized by the mass density P at the point of the

three-dimensional space defined by the position-vector ¥, R is the distance between the element of mass
P dV and the point of space characterized by the position-vector I .

Considering the Solar System as the open thermodynamic system containing the set of separate
thermodynamic subsystems (planets t, and satellites of the planets) and disregarding the presence of
atmospheres and hydrospheres (of planets and satellites of the planets), we derived the expressions
[Simonenko, 2004a; 2007; 2008] for the total energy and the total angular momentum for the Solar System
consisting of N cosmic material objects (the surrounding planets (and satellites) of the Solar System, the
Sun, the Moon, midget planets, known asteroids and comets of the Solar System):

S (P
s

A +(Kr)‘5u +(KS)Tu +(Kcoup)fa+(K )T(x +U7~'a +T[Tu }:Emt (t) -

por tha St es
=B . (t,)+0E (1), (2.17)
S (e <P, X een e )T, Com + 26,3 (C)-1,(C 0 (e, =
- - =M, ()=M_, (t,) +gli/[t0t 1), (2.18)

where the index o =0 corresponds to the Sun, the non-zero indexes o # 0 correspond to the cosmic
material objects (planets, satellites of planets, midget planets, known asteroids and comets of the Solar
System). The system (2.17) and (2.18) of algebraic equations (which contains the all real parameters of the
Sun, planets, satellites of planets, midget planets, known asteroids and comets of the Solar System) gives the
possibility of transformations between the different energies (of the surrounding planets (and satellites) of
the Solar System, the Sun, the Moon, midget planets, known asteroids and comets of the Solar System)
related with the corresponding changes of orbital parameters (of the surrounding planets (and satellites) of
the Solar System, the Sun, the Moon, midget planets, known asteroids and comets of the Solar System) and
the directions of rotation of the surrounding planets (and satellites) of the Solar System, the Sun, the Moon,
midget planets and known asteroids of the Solar System. It was pointed [Vikulin and Melekestcev, 2007] the
predominant contribution of the Jupiter (more than 60%) and the Saturn (near 30%) into the total angular
momentum of the Solar System.

The system of equations (2.17) and (2.18) contains in the right-hand sides the variation of the total

energy SEtot('[) and the variation of the total angular momentum SMtot related with the external
(cosmic) energy gravitational influences of our Galaxy on the Solar System. We deduced [Simonenko, 2009;
2010] the expression for the total energy E, (t) of the Solar System by taking into account the

atmospheres and hydrospheres of the planets and satellites, the midget planets and known asteroids of the
Solar System.

Each planet (and the satellite, for example, the Moon) subjected to the external energy gravitational
influences can reduce the overfilled internal energy (of the accumulated internal energy of continuum
deformation, compression and strain) by creation of the new planetary fractures during the process of
synchronization of the Earth and the planets of the Solar System. We evaluated [Simonenko, 2004a; 2007;
2008] the result of the thermodynamic process of the seismic (tectonic) relaxation of the planet (T +7) after
formation of the new planetary fracture. Disregarding the influences of atmosphere and (or) hydrosphere T
during the small time of the seismic (tectonic) relaxation of the planet (T+7T), we considered [Simonenko,
2004a; 2007; 2008] the system of the conservation laws of the total energy and the total angular momentum
of the subsystem T of the planet (T+7):

P 2
(2r;)_ +(K,), +(K,), +(K2") +U_+ 7T, = (B(1)),=E (1), .19
3 3
1
[rox P e et ©mi+ Y 5 831 (©) =15 (Cho;p =(M(V), =M, (7). (2.20)
i,jkl=1 i,j,k=1

Taking into account the weakness of the interaction effect between the subsystems T and T
(atmosphere and (or) hydrosphere) on the boundary surface Ot and disregarding the energy gravitational
interaction of the subsystem T with subsystem T and others cosmic material objects during the small time
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of the seismic (tectonic) relaxation, it was shown [Simonenko, 2004a] that the system of equations (2.19)
and (2.20) admits the oscillating energy transformations between the accumulated internal energy UT (of

the accumulated internal energy of continuum deformation, compression and strain of the subsystem T )

and the macroscopic internal kinetic energies (KS)T, (Kr)T, (ngup .- The oscillating energy

transformations (subjected to the damping due to viscocity) are related with the small final change of the
direction of rotation of the subsystem T of the planet (T + 7T ) [Simonenko, 2004a].

Recognizing in 2004 [Simonenko, 2004a] the general mathematical nature of the generalized
differential formulation (1.50) of the first law of thermodynamics (valid for arbitrary finite macroscopic
continuum regions of the ocean, atmosphere and the Earth’s interior), the author made the mental jump from
the turbulent eddy [Simonenko, 2004; 2005; 2006] to the planets of the Solar System [Simonenko, 2007].
Based on the generalizations (1.6) and (1.50) used for the planet (the Earth) of the Solar System, the author
reported (in September 15, 2004 in the report “The macroscopic non-equilibrium kinetic energies of a small
fluid particle” [Simonenko, 2004a] on the International conference on the Arctic and North Pacific, Chapter
1: Climate change and natural disasters) about the inevitable abrupt change of the angular velocity vector of
the Earth’s rotation during the strong earthquake. Since the convincing confirmation of this prediction for the
December 26, 2004 Indonesia earthquake, the author concentrated during 2004-2010 on the subsequent
parallel development of the Non-equilibrium Statistical Thermohydrodynamics of Turbulence [Simonenko,
2005; 2006] and the Thermohydrogravidynamics (Cosmic Physics) of the Solar System [Simonenko, 2007;
2008; 2009; 2010] by synthesizing the Newton’s theory of gravitation, the Newton’s laws of motion and the
classical thermodynamic, continuum mechanical, hydrodynamic, astronomical, geological, geophysical,
seismological, climatological, hydro-geophysical and oceanological approaches into the presented deductive
thermohydrogravidynamic theory of the global geological and geophysical planetary processes subjected to
the non-stationary Newtonian gravitational field of the Solar System and our Galaxy. The predicted effect
[Simonenko, 2004a] of the small abrupt change of the direction of rotation of the subsystem T of the Earth
is consistent with the real geophysical data [Kotlyar and Kim, 1994] demonstrating of the small abrupt
change of the angular velocity of Earth’ rotation during the strong earthquakes.

2.2. Non-catastrophic models of the thermohydrogravidynamic evolution
of the total energy of the subsystems of the planet (t1+7) subjected to the cosmic
non-stationary energy gravitational influences of the Solar System and our Galaxy

2.2.1. Thermohydrogravidynamic evolution of the total energy ET of the

subsystem T bounded by the external boundary surface Ot, on which
the subsystem T interacts with the subsystem T representing the atmosphere
or atmosphere and hydrosphere of the planet (T+7)

It was noted earlier [Zhirmunsky and Kuzmin, 1990] that the periods of circulation of the main
majority of the planets of the Solar System (including the asteroids between the Mars and Jupiter) are close
to the geometric progression characterized by the module € (€=2.7182...), while the Earth and Neptune
fall out from these planets. It demonstrates the special positions of the Earth and Neptune in respect to the
others planets during process of formation of the Solar System and in the present time. It shows that the
periods of circulation of the Earth and Neptune are not synchronized with the all totality of periods of
circulation for others planets. The average distances of the planets of the Solar System from the Sun are

practically synchronized forming the geometric progression characterized by module 62/3 [Zhirmunsky and
Kuzmin, 1990]. Consequently, it means the possible change of parameters of the orbit of the Earth (in the
process of synchronization of the Earth and the all totality of the planets of the Solar System) related with
the change of the total energy (including the change of the angular velocity of the Earth’s rotation) and the
periodic activization of the tectonic processes.

Following the works [Simonenko, 2007a; 2007; 2008; 2009; 2010], we present the formulation of the

non-catastrophic model of the thermohydrogravidynamic evolution of the total energy ET of the subsystem

T subjected to the cosmic non-stationary energy gravitational influences of the Solar System and our
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Galaxy. The subsystem T is bounded by the external boundary surface Ot, on which the subsystem T
interacts with the subsystem T representing the atmosphere or atmosphere and hydrosphere of the planet
(T+7) subjected to the cosmic non-stationary energy gravitational influences of the Solar System and our
Galaxy. Following to Gor’kavyi and Fridman [Gor’kavyi and Fridman, 1994], we consider the Solar System
as the complex hierarchy of the thermohydrogravidynamic subsystems saturating by different energy sources
and possessing by the amazing wealth of the collective processes. Using the generalized differential
formulation (1.53) of the first law of thermodynamics, we deduced [Simonenko, 2007a; 2007; 2008; 2009;
2010] the integral evolution equation (in the inertial coordinate system) for the total energy of an arbitrary
planet (of the Solar System) considered as the macroscopic continuum region characterized by internal
thermohydrogravidynamic structure.

To take into account the additional energy source related with heating as the result of disintegration of
radio-active elements of the planet of the Solar System, the human industrial activity and the underground
nuclear explosions, we considered [Simonenko, 2007a; 2007; 2008; 2009; 2010] (in the right-hand side of
the generalized differential formulation (1.53) of the first law of thermodynamics) the new additional term
related with the space-time density e, of the sources of heat. Taking into account the additional energy

source e_, the formulation (1.53) can be rewritten as follows [Simonenko, 2007a; 2007; 2008; 2009; 2010]:

dft i(K +U +T,)= t”j(é"z““qu\VjpdV:

” (n-T)) dQ, ”J n)dQ, ”I—PdV m e.pdV 2.21)

for the macroscopic continuum region T, for example for the subsystem T bounded by the external
boundary surface Ot, on which the subsystem T interacts with the subsystem T representing the
atmosphere or atmosphere and hydrosphere of the planet (T+ 7). Here Il is the external unit normal vector
of the surface 01 . The potential of the non-stationary gravity field ' (in the subsystem T) is created owing
to all objects of our Galaxy. The differential formulations (1.53) and (2.21) of the first law of
thermodynamics take into account the heating related with the gravitational differentiation of the stratified
continuum (inside the continuum region 7T ) and the heating related with with the gravitational interaction of
the considered subsystem T with the surrounding material objects of our Galaxy.

Integrating the equation (2.21), we obtained [Simonenko, 2007a; 2007; 2008; 2009; 2010] the

expression for the total energy (E(t))T of the subsystem T of the planet (T+7):
(BM),= (K, (1), + (K, (1), + (K1), + (KZ"(),+ U () + T (t)-
(K, (t,)), + (K, (t,)), + (K (), + (KT (1)), + U (t,) + T (t,) +

JH -(n-T))dQ, dt—HJ n)dQ, |dt'+
to

t ot

+j ﬁj%pdV dt’+j J‘!‘J.erpdV dt’ (2.22)

The first term in the third row of the expressions (2.22) gives the energy exchange between the oceans
and the atmosphere (containing the subsystem T) and the subsystem T containing the geo-spheres of the
planet including the lithospheres of the Earth and the planets of the terrestrial group. The first term in the
third row of the expressions (2.22) controls the angular velocity of rotation of the planet’s subsystem T.
According to the expressions (2.22), the long-range changes of the Earth’s angular velocity of rotation are
defined by the following factors: the periodic variation of the gravitational potential y (related with the
first term in the fourth row of the expressions (2.22)) of the non-stationary gravity field (produced by the
planets (and satellites) of the Solar System, the Earth, the Sun, the Moon, midget planets, known asteroids
and comets of the Solar System), the periodic changes of the intensity of solar radiation (the second term in
the third row of the expressions (2.22)), which change the distribution of average circulations of the
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atmosphere and oceans and the corresponding thermohydrodynamic parameters (related with the first term in
the third row of the expressions (2.22)) near the upper boundary of the Earth’s lithosphere. Considering the
factor of the solar influence on the rotational motion of the Earth on the basis of the actual observations, it
was obtained [Diirencon, 1958; p. 36] the similar conclusion about the universal role of the solar activity
controlling partially the absolute value of the angular velocity of the Earth’s rotation. It is important to use
the real information [Dolgikh, 2000] about the lithosphere oscillations for modeling of the energy exchange
(described by the first term in the third row of the expressions (2.22)) between the oceans and the atmosphere
(containing the subsystem T ) and the subsystem T containing the lithosphere and others geo-spheres of the
Earth.

The first term in the fourth row of expression (2.22) gives the contribution to the change of the total
energy of the subsystem T taking into account the change of the potential | of the non-stationary
gravitational field (produced by the planet (T+ 7T ) and others planets of the Solar System) in the subsystem
T of the planet (T+7T). According to the expression (2.22), the compression of the subsystem T of the
planet (T+7T) accompanied by the increase of the gravitation potential ' in the fixed point of space must
induce the increase of the internal thermal energy and the corresponding heat flux from the kernel of the
planet. This conclusion is in agreement with the Milanovsky’s conclusion [Milanovsky, 1979] that the
geological eras of the intensive increase of the heat flux correspond to the eras of general compression of the
Earth. Three full cycles (of the geological eras of compression, stretching and more long-lasting reduction of
the tectonic motions) [Milanovsky, 1979] of the total duration of 570 million years correspond
approximately to three cycles of circulation (characterized by the period of 200 million years [Kazancev,
2002; p. 10]) of the Solar System around the center of our Galaxy. Taking this into account, we revealed
[Simonenko, 2007] the galactic energy gravitational genesis of each cycle (the compression, stretching and
more long-lasting reduction of the tectonic motions) of the geological eras of the Earth during the latest 570
million years.

We obtained [Simonenko, 2007a; 2007; 2008] the time evolution of the total energy (E(t))T for the

planet T not having the atmosphere (for example, the Mercury) or for arbitrary satellite of the planet, except
the Titan possessing the developed atmosphere and except the Triton possessing the weak atmosphere
[Bazilevskii 2000]. Integrating the equation (2.21) wunder the obvious condition

'”' 11 T dQ =0 on the external boundary Ot of the considered celestial objects, we obtained

[Simonenko, 2007a; 2007; 2008] the time evolution law of the total energy (E(t)) :
(E®), = (K (1), + (K, 1), + K1), + (K7 (1), + U () + T (t)-
= (K, (t,)), + (K, (t,)), + (K (t,), + (KT (E)) + U (L) + T (t,)-

j (s, m)aa, dmjo mgy dt’+jo [fesav far

o

(2.23)

2.2.2. Thermohydrogravidynamic evolution of the total energy E-
T

of the subsystem T representing the atmosphere
or atmosphere and hydrosphere of the planet (T+7)

Following the works [Simonenko, 2007a; 2007; 2008], we shall present the formulation of the non-
catastrophic model of the thermohydrogravidynamic evolution of the total energy E; of the subsystem T

representing the atmosphere or atmosphere and hydrosphere of the planet (T +7) subjected to the cosmic
non-stationary energy gravitational influences of the Solar System and our Galaxy. Considering the
differential formulation (1.53) of the first law of thermodynamics (with the additional source e_ of heat in
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the subsystem T) for the subsystem T (atmosphere or atmosphere and hydrosphere), which surrounds the

subsystem T, we obtained [Simonenko, 2007a; 2007; 2008] the evolution equation for the total energy E;

of the subsystem T (which has the external boundary surface O(t + ;) and the inner boundary surface 0T ):

A vus m(_v +u+w)pdv SICRRVEEN
_UJ n)dQ, m—pdv+ [[(v-(c- 1) gz,
o(t+1)
J.j J -k dzk +”Ie pdV (2.24)
o(t+1)

where Kk is the external unit normal vector of the external boundary surface O(T+T), dzk is the

differential element of area of the surface O(tT+ 1), — I is the external unit normal vector of the inner

boundary surface Ot of the subsystem T.

2.2.3. Thermohydrogravidynamic evolution of the total energy E

(t+1)

of the planet (T+T) consisting from interacting (on the surface Ot ) subsystems
T and T (the atmosphere or atmosphere and hydrosphere of the planet (T+7))

Following the works [Simonenko, 2007a; 2007; 2008], we present the formulation of the non-
catastrophic model of the thermohydrogravidynamic evolution of the total energy E(r ) of the planet
(T+T) consisting from interacting (on the surface Ot) subsystems T and T (the atmosphere or

atmosphere and hydrosphere of the planet (T+7T)) subjected to the cosmic non-stationary energy
gravitational influences of the Solar System and our Galaxy. Adding the equations (2.21) and (2.24), we

obtained [Simonenko, 2007a; 2007; 2008] the evolution equation for the total energy E of the planet

(t+1)

(T+7) consisting from interacting (on the surface Ot ) subsystems T and T:

m()m(J

e, (o, [ 0w e pav [ pav

o(1+71) o(1+1) (t+71)

Integrating the equation (2.25) under the obvious condition -”, v k ) T)) de =0 on the external
o(1+1)

boundary surface 8(’C+;) of the planet (T+7), we obtained [Simonenko, 2007a; 2007; 2008] the time

dependence of the total energy (E(1)) of the planet (T+7):

(‘c+;)

(E(1),,.-,~ (K, (1)), + (K, (1), + (K (1), + (K1), + U, (0)+TT, (1) + (K1) +

LU0 T (0= (K, (1), + (K, (8,)), + K, (1)), + (K2 (t,)),+ UL (t,) +
+nr(to)+<K(to>)T+Ur(to)+nr(to)-f ([, k)dz, [dt'

t, \ O(t+7)
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The expression (2.26) shows that the total kinetic energy of the planet ( T+ 7T ) cannot be presented as
the sum of the kinetic energies of translational, rotational, shear and the shear-rotational coupling for the
planet (as a whole) as a consequence of the thermodynamic non-equilibrium of the considered planetary
continuum related with the shear continuum motion in the atmosphere and hydrosphere T of the planet

(T+7). The relation (2.26) shows that the total kinetic energy (K(t)); , the total internal thermal energy

U; (t) and the total potential gravitational energy TC; (t) of the subsystem T are the energy factors,

which regulate the angular velocity of rotation of the subsystem 7T of the planet (T+7T), in particular the

subsystem Ts ( of the Earth (T3 o + T3 o ) containing the atmosphere and hydrosphere T3 .

According to the expression (2.26), the total energy (E(t)) of the planet (T+7) changes as a

(t+1)
result of the following factors: the heat flux in the form of electromagnetic radiation of the Sun on the

external boundary surface O(T+ 1) of the planet (T+7T), the variation of the gravitational potential in

subsystems T and T of the planet (T +7T) due to the gravitational influences of celestial objects of the
Solar System (including the own gravitational contribution of the planet) and the cosmic non-stationary
gravitational influence of our Galaxy, the heating (inside the subsystem T ) due to the disintegration of radio-
active elements, the heating in atmosphere and hydrosphere of the planet due to the human industrial activity
(now for Earth and on others planets in future).

Considering the space-time energy density e_ as the energy density of the thermonuclear reaction

inside the Sun and rejecting the last term (containing space-time energy density e;), we used [Simonenko,

2009; 2010] the equation (2.26) for the evaluation [Simonenko, 2009, p. 206; 2010, p. 206] of the relative
maximal instantaneous energy gravitational influences of the planets of the Solar System on the Sun and for
the foundation [Simonenko, 2009, p. 214; 2010, p. 214] of the cosmic energy gravitational genesis of the
time periodicities of the solar activity induced by the planetary energy gravitational influences on the Sun.

2.3. Cosmic geology of the Earth (of the terrestrial planet of the Solar System) taking into
account the convection in the lower geo-spheres of the Earth (of the planet),
the solar radiation, the disintegration of the radio-active elements, the density
differentiation, the translational, rotational, deformational and compressible movements
of the tectonic plates, the creation of the new planetary fractures induced by the energy
gravitational influences of the Solar System and our Galaxy

2.3.1. Thermohydrogravidynamic N-layer model of the non-fragmentary geo-spheres
of the Earth (of the planet of the Solar System)

Following the monographs [Simonenko, 2007; 2008], we shall present the thermohydrogravidynamic
N-layer model of the non-fragmentary geo-spheres of the Earth (of the planet of the Solar System) taking
into account the convection in the lower geo-spheres of the Earth (of the planet), the solar radiation, the
disintegration of the radio-active elements, the density differentiation, the translational, rotational,
deformational and compressible movements of the tectonic plates, the creation of the new planetary fractures
induced by the energy gravitational influences of the Solar System and our Galaxy. Let us consider the
thermohydrogravidynamic N-layer model [Simonenko, 2007; 2008] for the planet (T+7T) having the
atmosphere or the atmosphere and hydrosphere considered as the subsystem T. We shall use for each planet
of the Solar System the division of the inner material continuum of the planet on some number of N layers
(different for each planet) in accordance with the established (in geology and geophysics) traditional
conception [Abramov, 1993; Khain, 2003; Abramov and Molev, 2005] considering the internal structure of
the Earth consisting of several geo-spheres characterized by the different physical-chemical and
thermodynamic properties.
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Taking into consideration the generalized formulation (1.53) of the first law of thermodynamics, we
obtained [Simonenko, 2007; 2008] the evolution equation (2.24) for the total energy E; of the subsystem T

(which is the first upper layer (gas and liquid substance) of the atmospheric and hydrospheric planet). The
evolution equation (2.24) take into account the next factors: the flux to the subsystem T of the heat in the
form of electromagnetic radiation of the Sun on the external boundary surface O(t + 1) of the subsystem T,
the energy gravitational influence (external and internal) on the subsystem T, the energy interaction
between the subsystem T of the planet (T+7) on the inner boundary surface Ot, the heating of the
subsystem T as a result of various sources (disintegration of the radio-active elements and human industrial
activity).

Let us consider the subsystem T, (the first layer after the subsystem T), having the external (for
T, ) surface Ot (see Fig. 2) as the inner boundary surface of the subsystem T. The subsystem T, has
Based on

the inner boundary surface O t,, which delimits the subsystem T, from the next subsystem T,

ext int *

the generalized formulation (1.53) of the first law of thermodynamics, we obtained [Simonenko, 2007; 2008]
the evolution equation for the total energy of the subsystem 7,

i(KeX+U +T ) - d ”j(—v +u+wdeV_

[0, m) e, H Voo (0r)-(m, - T)- (I, -m)}dz_

Iﬂ W pav IH e, PV, (2.27)

where (apart from the usual designations) I is the external unit normal vector of the surface Ot, —M,

is the external unit normal vector of the internal surface 07, of the subsystem 7 Vext (8Ti) is the

ext ?
vector of the continuum velocity on the external side of the surface d1; inside the subsystem 7, €, is

the space-time density of the heat sources related with disintegration of the radio-active elements in the
subsystem T,

Taking into account that the subsystem 7., (confined by the external surface Ot, and located inside
the subsystem T, ) has no jumps of the velocity continuum, we obtained [Simonenko, 2007; 2008] the

evolution equation for the total energy of the subsystem T, (of the planet (T+7T)):
d 1,
Sk, +U, +TC, ) J.” —v? +u+y |pdV_
dt E t Tim 2

et )=, motas, [ Spav. [[fe.pav. o

where V;; (a'fi) is the vector of the continuum velocity on the internal side of the surface 07, in the

subsystem T, , IM; is the external unit normal vector of the surface 01, of the subsystem T, is

int » int> 7 Tipt

the space-time density of the heat sources related with disintegration of the radio-active elements in the
subsystem T,

Adding the equations (2.27) and (2.28) (by using the equality dx m, = d»Z_mi of the elements of

area of the surface 01, ), we obtained [Simonenko, 2007; 2008] the evolution equation for the total energy of
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the thermodynamic subsystem T =T, +7T,, consisting from two (interacting on the surface 01, of the

ext

tangential jump of the continuum velocity) subsystems T

FCRAE Y | CHPRY

:J.J. {V ' (n ' T)_ Jy n)} dQ, + “. {Vint (01,) = Veu (afl)} '(mi 'T)dEmi N

ot i
I pav.

where €. is the space-time density of the heat sources related with disintegration of the radio-active

and T, enclosed inside of the subsystem T, :

ext

elements in the thermodynamic subsystem © =71, +71

ext 2

the function €. is equal to the function €,

inside of the subsystem 7, and the function €. is equal to function €; inside of the subsystem 7, .

int

Fig. 2. The geometric sketch of the planetary structure

Using the mathematical inductive method and the generalized formulation (1.53) of the first law of
thermodynamics, we obtained [Simonenko, 2007; 2008] the evolution equation for the total energy EI of

the subsystem T (consisting of N successively embedded to each other subsystems (geo-spheres) Ty, Ty,
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..., T,,T,, from which the subsystem t,=7_,, is first upper layer (geo-sphere) of the subsystem T, and the

ext

subsystem T is the internal kernel of the subsystem T of the planet (T+7T)):

dE, d d 1,
. —dt(KT+UT+7tT):dt m(zv +u+\|/]pdV:

ii(K +U, +TT, )= ” ~(J,-m)}do, . 230

-1

2 mtwri)—vm(ari)}-(mi-T)dzmiw%pdmmefpdv,

i

Q..

z
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where O, is the surface (characterized by the number i, i =1, 2, ..., N-1) of the jump of the velocity
(vector) continuum, on which (or only on a certain part) the velocity vector of continuum has the jump from

the functional vector values V; (8Ti) (having on the internal side of the surface 01, ) up to the functional

vector values V. (aTi) having on the external side of surface 0, . Taking into account the fundamental

uniformity of the considered thermohydrogravidynamic approach to the planets of the Solar System, the
evolution equation (2.30) of the total energy of the subsystem 7 is valid for the subsystem T of each planet
(t+71) ofthe Solar System.

Considering the subsystem T=7T3 of the Earth (T3 o+ T3 ), the stress tensor T in equation (2.30)

can be taken into account for the real physical structure [Abramov, 1993; Khain, 2003; Abramov and Molev,
2005] of all N successively embedded to each other subsystems t,Ty,, ..., T,,T, (geo-spheres [Khain,
2003; Abramov and Molev, 2005]). The deduction of equation (2.30) is realized strictly mathematically in a
general case for arbitrary symmetrical stress tensor I . The deduction of equation (2.30) does not suppose
any simplifications related with suggestion of the spherical forms of the boundary surfaces 01, (i=1,2, ...,

N-1), which delimit a different subsystems t,, T,,..., Ty, Ty. If there are no jumps of the velocity

(vector) continuum on the boundary surfaces 01, then we have the equalities V (611) = Vext (611) for

each 1. In this case, we have from equation (2.30) the reduced equation (2.21).

The equation (2.30) shows that the energy can be received from the non-stationary external (of the
Sun, the Moon, planets, satellites of planets, midget planets, known asteroids and comets of the Solar System
and the material objects of our Galaxy) and internal (of the Earth) gravity fields to create the jumps of the
velocity continuum related with rotation of the geo-spheres with respect to each other and characterized by
the slippage on the boundary surfaces 0t (i=1,2, ..., N-1).

Taking into account the data about the continental and oceanic planetary tectonic formations
characterized [Abramov and Molev, 2005; p. 245] by the mantle penetrated deep roots reaching the kernel of
the Earth, the consideration of the first term in the third row of equation (2.30) gives the following
expression (after integration of this term on the area section Azi of the deepening crystalline planetary
tectonic root):

W, (AZ) = = [[{V,, () = v (Br)} - (m, - T)dE,, 231)

for the necessary power (in particular, of the external energy gravitational influence), which is sufficient to

break the considered crystalline root in one section characterized by the area Azi . It was noted [Abramov

and Molev, 2005; p. 247] that even the gravitational and rotational momentums of forces have not destroyed
the roots of crystalline shields formed before the Cambrian time. This, according to equation (2.30), leads to
the weak mobility of the crystalline shields relative to their surroundings. As a result, we obtained
[Simonenko, 2007; 2008] (for the considered planetary tectonic formations [Abramov and Molev, 2005; p.
245]) the impossibility of slippage of the upper mantle as a whole relative to the lower mantle of the Earth.
Taking into account the data [Pavlenkova, 2007; p. 107] about the deep roots of the continents, we
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derived [Simonenko, 2007; 2008] from equation (2.30) the possibility of rotation of the upper mantle (as a
whole) relative to the lower mantle (characterized by the slippage in the intermediate connecting zone)
under sufficiently powerful external energy gravitational influences if the roots of the oceanic and
continental planetary formations does not lower below the upper mantle. We obtained [Simonenko, 2007;
2008] from equation (2.30) that (for two data [Abramov and Molev, 2005; p. 245; Pavlenkova, 2007; p. 107]
about the roots of continents) the mantle can rotate as a whole with the slippage on the dividing boundary of
the mantle and the external fluid kernel. This theoretical conclusion confirmed [Simonenko, 2007; 2008] the
considered [Pavlenkova, 1995] suggestion about rotation of the mantle relative to the kernel. The obtained
theoretical result is consistent with the modern data [Pavlenkova, 2007; p. 107] about the rotation of the
mantle relative to the kernel.

From equation (2.30) we obtained [Simonenko, 2007; 2008] that the translational mobility of the

upper subsystem t,=7., of the Earth (also as a separate tectonic plates and geo-blocks of the subsystem

ext
T~ Text
formations (for two data [Abramov and Molev, 2005; p. 245; Pavlenkova, 2007] about the roots of
continents). According to the evolution equation (2.27) of the total energy of the subsystem 1 the

) is greatly restricted as a result of deepened roots of the continental and oceanic planetary

ext 2
restriction of the translational mobility of the upper subsystem 1,=71_, of the Earth leads to the

intensification of the deformational and rotational motions [Khain and Poletacv, 2007; Vikulin and
Melekestcev, 2007; Pavlenkova, 2007; Tveritinova and Vikulin, 2007] of a separate tectonic plates and geo-

blocks (in the subsystem T, ) under the external energy gravitational influences on the Earth. The
intensification of the deformation and rotation of a separate tectonic plates and geo-blocks (in the
subsystem T, ) has the main role in the natural seismic activity of the Earth [Melnikov, 2007].

It was shown [Simonenko, 2007; 2009; 2010] that it is easier to realize (by action of the external
cosmic gravitational field) the rotation of the separate geo-block (weakly coupled with the surrounding geo-
blocks by means of the plastic surroundings (surrounding continuum) in the seismic zone of the Pacific
Ring) than to split the geo-block by means of formation of the main line flat fracture. Using the similar
reasoning (as for foundation of the stated above result of the monographs [Simonenko, 2007; 2009; 2010])
to the tectonic plate coupled by means of the plastic surroundings with the adjacent tectonic plates in the
upper mantle, we established [Simonenko, 2007; 2009; 2010] that it is easier to realize (by action of the
external cosmic gravitational field) the rotation of the separate tectonic plate (weakly coupled with the
adjacent tectonic plates by means of the plastic surroundings) than to split of the tectonic plate by means of
formation of the new main line flat tectonic fracture. We deduced [Simonenko, 2009; 2010] also that it is
easier to realize (by action of the external cosmic gravitational field) the rotation of the mantle (as a whole
relative to the fluid kernel with the slippage on the boundary of the kernel and the mantle of the Earth) than
to split the mantle of the Earth by means of the new global tectonic fracture into two equal parts in the
different sides of the main secant plane intersecting the centre of the Earth. This result is the base of the
initial consideration of the model of the non-fragmentary geo-spheres of the planet. It was concluded
[Simonenko, 2007; 2009; 2010] that the slippage of the mantle on the surface of the fluid kernel,
deformation and rotation of the separate tectonic plates and geo-blocks relative to each other are the main
non-equilibrium tectonic processes (mechanisms), which relax the external cosmic energy gravitational
influences on the Earth (and on the planets of the Solar System).

Taking into account two estimates (180 million years [Zhirmunsky and Kuzmin, 1988] or 200 million
years [Kazancev, 2002; p. 10]) for the time period of circulation of the Solar System around the center of
our Galaxy and also the established unique period of 100 million years [Hofmann, 1990] of the maximal
endogenous activity of the Earth [Morozov, 2007; p. 496], we concluded [Simonenko, 2007; 2009; 2010]
that the time period of 200 million years corresponds exactly to the one circulation of the Solar System
around the center of our Galaxy. In the frame of the considered thermohydrogravidynamic N-layer model
of the non-fragmentary geo-spheres of the Earth (the planet of the Solar System), the time period of 200
million years corresponds really to the established unique period of 100 million years [Hofmann, 1990] of
the maximal endogenous activity of the Earth. This correspondence is deduced rigorously from the evolution

equation:
d d 1
- (K,+T.) — m(i v+ \lf)pdV _
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for the sum KT + TCT of the total macroscopic kinetic energy KT and the total macroscopic potential

(gravitational) energy TE of the subsystem T (of the Earth or the planet of the Solar System) consisting

from two subsystems (of the Newtonian compressible continuum): the whole kernel t. —and the whole

int
mantle T, (surrounding the kernel)), which can slip (as a whole) on the boundary surface 0t (the surface
of the kernel T, ) related with the tangential jump of the continuum velocity. Here (apart from the usual
designations) I is the external unit normal vector of the surface 07T of the subsystem 7T of the Earth (the
planet ( T+ ;) of the Solar System), — I; is the external unit normal vector of the internal surface 0T, of

Vext (811) is

the vector of the continuum velocity on the external side of the surface O, inside the mantle T

the mantle t m; is the external unit normal vector of the surface 0 T, of the kernel T,

ext 2 int °

ext ?
Vint (8’[1) is the vector of the continuum velocity on the internal side of the surface 01, in the kernel
T, - We remind that ' (in equation (2.32)) is the total gravitational potential taking into account the

internal gravitational field (created by the subsystem t= 1, ,+7T,, ) and the external gravitational field
created by the whole external surroundings of the subsystem t= 1., +1,, : the subsystem T of the planet

(t+ T ), the Solar System and our Galaxy.
If the period of variations of the potential of the external gravitational field (acting on the composite

subsystem T =T, +71,, of the planet (T+ T )) is equal to Teg(r) then the same period of time T eg (T)

int
will characterize the periodic variations of the rate of strain tensor €;; and the divergence divv of the

velocity vector V of the continuum motion inside of the subsystem t= 1, +71,  of the planet (1+ T ).

int

Then, according to equation (2.32), the period of variations of the total macroscopic kinetic and

gravitational energies of the subsystem T = t_, +7T,, of the planet (t+ ;) (as a result of the irreversible

int

dissipation of the macroscopic kinetic energy descrlbed by the second and the third terms in the right-hand

1 )
side of equation (2.32)) is equal to E Teg (T) as a consequence that the quadratic functions (eij) and
Ry 1
(leV) have the time period ETeg (7). It can be established for the harmonic law of change of the
oy
partial derivative E on time.

The last term
W, (1) = J”% pdVv (2.33)

in the right-hand side of equation (2.32) changes periodically owing to the periodic realignments of the
structure of the Solar System during circulations of the Solar System (around the centre of our Galaxy)
characterized by the time period of 200 million years, which is exactly two times larger than the time period
100 million years [Hofmann, 1990] of the maximal endogenous activity of the Earth [Morozov, 2007; p.
496]. These realignments of the structure of the Solar System must induce the periodic changes
(characterized by the time period of 200 million years) of the gravitational field of the Sun and the planets of
the Solar System influencing on the Earth.
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We concluded [Simonenko, 2007; 2008; 2009; 2010] that the established time period of 100 million
years [Hofmann, 1990] of the maximal endogenous activity of the Earth is the result (according to the
equation (2.32)) of the periodic changes (characterized by the time period of 200 million years) of the
potential of the gravitational field (of the Solar System and our Galaxy) influencing on the Earth considered
in the frame of the Solar System as the cosmic material object moving around the center of our Galaxy. It
was also concluded [Simonenko, 2007; 2008; 2009; 2010] that the same time period of 100 million years
must characterize the maximal endogenous activities of all planets (and the satellites of the planets) of the
Solar System.

2.3.2. Thermohydrogravidynamic translational-shear-rotational N-layer
tectonic model of the fragmentary geo-spheres of the
Earth (of a planet of the Solar System)

Following the monographs [Simonenko, 2007; 2008; 2009; 2010], we consider the
thermohydrogravidynamic translational-shear-rotational N-layer tectonic model of the fragmentary geo-
spheres of the Earth (of a planet of the Solar System) taking into account the convection in the lower geo-
spheres of the Earth (of the planet), the solar radiation, the disintegration of the radio-active elements, the
density differentiation, the translational, rotational, deformational and compressible movements of the
tectonic plates, the creation of the new planetary fractures induced by the energy gravitational influences of
the Solar System and our Galaxy. In accordance with the adopted conception [Abramov, 1993; Vikulin,
2003; Khain, 2003; Abramov and Molev, 2005] about the structure of the upper mantle of the Earth, we

shall consider that the upper subsystem Tt_, of a planet (of the terrestrial group) consists of a separate geo-

ext

fragments: tectonic plates and geo-blocks, which we shall designate as geo-blocks to not reduce the
generality of the considered thermohydrogravidynamic approach. Consider an arbitrary j-th geo-block T

of the first upper subsystem 7., of the planet (for example, the Earth). If the geo-block T,; slips with the

ext
jump of the continuum velocity relative to a plastic layer a surrounding the geo-block T;;, then it gives
[Simonenko, 2007; 2008; 2009; 2010] the additional term in the right-hand side of equation (2.27):

_” {Vint (8T1j) ~ Vext (8T1j)} ' (nlj ' T)dznlj , (2.34)
oty
where aT]j is the boundary surface of the geo-block T;;, Viy (ale) is the continuum velocity on the
boundary surface 6‘51]- inside the geo-block T,;, Vex (a’flj) is the continuum velocity (of the plastic layer

surrounding the geo-block ;) on the boundary surface ale inside the plastic layer, Ilj; is the external

unit normal vector of the surface a’flj . Considering the geo-block t,; surrounded by the plastic layer
around the lateral and the lower boundary surfaces, we refer the plastic layer below the geo-block T;; to the

subsystem T, in the considered model of the subsystem T, .

ext
Consider the general case. We assume that for Nl geo-blocks (plates) 7,; G=1,2, ..., Nl) of the

first subsystem (layer or the geo-sphere) 1,=71,, of the Earth there are the differences of the continuum

ext

velocities on the boundary surface a'flj of each j=1,2, ..., N] ) geo-block 1, G=1,2, ..., Nl) and

in the plastic layer directly attached to the boundary a'flj . It is necessary [Simonenko, 2007; 2008; 2009;
2010] for this case to add the additional term (in the right-hand side of equation (2.27)) consisting of the sum
of separate components (2.34) for each geo-block T,; characterized by the numberj (j=1,2, ..., N] ):

N;
2 J.J. {Vim (0T))) = Vo (afu)} ‘ (nlj ‘ T)dEnU . (2.35)

= oy,
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Thus, if the subsystem T__, consists of N1 separate geo-blocks T;; surrounded by the plastic layers then the

ext

equation (2.27) can be rewritten as follows [Simonenko, 2007; 2008; 2009; 2010] :

S ov, em )= [ 3 j

_” (n-T)-(J, -m)}dQ, H Vo (01)(m T)-(F, m)fdS, + s

I pav, mermpdmz‘l: [[Va(@e) - vou@ ), - T)E,
Text Text = oy

where T_ . is the upper subsystem containing of N1 geo-blocks 1, G=1,2, ..., Nl) surrounded by the

ext

plastic layers included completely to the subsystem t.,. The macroscopic kinetic energy Krm’ the

microscopic (molecular) internal energy UTcxt and the potential gravitational energy T[fm of the subsystem

T consist of the corresponding sums of the energies of a separate geo-blocks and the corresponding

ext
energies of all plastic layers. The energies of a separate geo-blocks (for the great sizes of geo-blocks and
narrow plastic layers) are much greater than the energies of plastic layers, which can be neglected. However,
we cannot neglect the last term (presented by the sum in the right-hand side of equation (2.36)) since it

expresses the power of energy expenses needed for the slippage of all geo-blocks 7,; =1, 2, ..., N1)
relative to its plastic surroundings. This term is very significant in the total energy balance. The equation

(2.36) shows that the energy sources of the slippage of the geo-blocks 7,; (G=1,2, ..., N] ) of the upper

subsystem t,=T,,, relative to the plastic surroundings (and also of the translational motions, rotations and

ext

deformations of the geo-blocks) are the non-stationary gravitational field (in the subsystem 7., ), the

heating related with disintegration of radio-active elements (in the subsystem t__ ), the heat flux from the

ext

upper boundary of the (situated below) second layer (the subsystem) t, and the works of the stress forces

of the planet (T+71).
In the following Subsection we consider the energy aspects related with the fracture formation in the

on the upper boundary 0t and on the lower boundary 01, of the subsystem t,=

ext

arbitrary geo-block T;; defined by the index j in the range fromj=1up toj= N1 .

2.3.3. The universal thermohydrogravidynamic theory of formation of the planetary
fractures in the frame of the generalized differential formulation of the first
law of thermodynamics and the thermohydrogravidynamic
translational-shear-rotational N-layer tectonic model of the fragmentary (consisting of geo-blocks)
geo-spheres of the Earth (of the planet of the Solar System)

Following the monographs [Simonenko, 2007; 2008; 2009; 2010], we consider the universal
thermohydrogravidynamic theory of formation of the planetary fractures in the frame of the generalized
differential formulation (2.21) of the first law of thermodynamics and the thermohydrogravidynamic
translational-shear-rotational N-layer tectonic model of the fragmentary (consisting of geo-blocks) geo-
spheres of the Earth (of the planet of the Solar System). It was shown [Simonenko, 2007; 2008; 2009; 2010]
that for the Pacific Ring (characterized by the presence of the plastic layers around the geo-blocks) it is
more probably (from the energy viewpoint) to realize the rotation of the geo-blocks than to break up the geo-
blocks related with formation of the new main line flat fractures. The process of formation of the main line
flat fractures can be energetically more probable in reality with respect to the geo-blocks rotation for geo-
blocks powerfully coupled between each other (as for solid crystalline rocks).
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The splitting of the geo-block T;; (of the first layer (geo-sphere) t,=1,,, of the Earth) can be realized

ext
in reality by three possible variants: by formation of one or several main line flat fractures splitting the geo-
block t,; into two or more number of parts, by formation of one or several twisted surfaces of fractures
transient or not transient into the closed surfaces, and also by combination of one or several main line flat
fractures with one or several twisted surfaces of fractures transient or not transient into the closed surfaces.
We consider now two (evaluated in monographs [Simonenko, 2007; 2008; 2009; 2010]) energy
thermohydrogravidynamic approaches (describing the formation of the main line flat fracture of the geo-
block and rotation of the geo-block surrounded by the plastic layer) and also three possible more general and
pointed above variants of the geo-block destruction within the framework of the universal energy
thermohydrogravidynamic approach describing the formation of an arbitrary breaking (to pieces) surface in

the chosen geo-block T;.
Consider the energy aspect of the process of the fracture formation on the arbitrary surface F;; (Tu)

(flat or twisted and finally, possibly, becoming closed) in the chosen geo-block ;. There is the

possibility [Simonenko, 2007; 2008; 2009; 2010] to consider the processes of the fracture formation of
various forms within the framework of the universal energy thermohydrogravidynamic approach. To use the
energy thermohydrogravidynamic approaches [Simonenko, 2007; 2008; 2009; 2010] for the breaking (to
pieces) surfaces of various forms it is necessary to adopt the following terminology and consider the
additional geometric development.

Let us consider in beginning the formation of one arbitrary fracture surface (the continuum break)

F,;(t};) in the chosen geo-block t,; confined by the external surface Ot ;. If the surface Fj;(t,;) is closed
initially then we have the functional values of the continuum velocities vectors Vi (Flj (le )) and

Voxt (Flj(le )) on the inner side of the surface F;(t;;) and on the outer side of the surface F;(t;),
respectively. Writing the evolution equations of the total energy for the internal subsystem (le)im (situated
inside of the surface F;(t};)) and for external subsystem (1)), (situated between the surfaces F;(t;)
and O T;;) and then adding these equations, we obtained (similarly as it was made in Subsection 2.3.1 with

equations (2.27) and (2.28) for the total energy of two combined subsystems T, and T, ) the evolution

int
equation [Simonenko, 2007; 2008; 2009; 2010] of the total energy of the geo-block T,; consisting of two

interacting subsystem (7};);, and (t;)

d

) ey

= ”{V'(nlj 'T)_(Jq -nlj)} dQ,

o1

+ jj {Vint (Flj (le ) = Ve (Flj (le ))} : (m(Flj (le ) T)dzm(plj(ﬁj)) +

B;(1;)
Il % PV, [fe.pav. 237)

T T

int ext *

where V. (Flj (le )) is the continuum velocity vector on the inner side of the surface Flj (le) in the

subsystem (TU) Voxt (Flj (le )) is the continuum velocity vector on the outer side of the surface

int °

F;(t);) in the subsystem (t,;),, ;; is the external unit normal vector of the surface 0t;; confined the

geo-block Ty;, dzm(FU (1)) is the element of area of the surface arlj , m(Flj (le)) is the external unit

normal vector of the surface Flj (le)’ etn is the space-time density of the heat sources (in the geo-block
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T,;) related with disintegration of radio-active elements.
Considering the formation of the integer number kfjl of uncrossed between itself closed

breaking (to pieces) surfaces (F;(t};)); (i=1,2,...., klcj1 ) in the geo-block T;, we modified [Simonenko,

2007; 2008; 2009; 2010] the equation (2.37) by the change of the term presented in the third row by the
following sum:
kcl

z JI Vi (F) (le))i ~ Vext (Flj (le))i} ' (m(FU (le))i ' T)dzm(ﬂj(ru))i , (2.38)

i=l (Fl_] (‘El_]))l

where the index i designates the same values as in equation (2.37), only on the surface (Flj (T lj))i .Asa

result (by using the mathematical inductive method), we obtained [Simonenko, 2007; 2008; 2009; 2010] the
evolution equation (instead of equation (2.37)) for description of the total energy of the geo-block Ty

during formation of the integer number kICJl of uncrossed between itself closed breaking (to pieces) surfaces

(Flj(rlj))i i=12,.. kd)
d (K LU, 4T ) o j”(%vz+u+\pjpd\7:

dt
.U ~(Jg-m, )} dQ, (2.39)

0T
kcl

D [ B ), ~ Ve By (), - T)AZ ) +

=l F )
.,.J:”%pdv.,_ H‘J‘Crljpd\/.

Ry Ry
Let us consider now the formation of the unclosed breaking (to pieces) surface Sl j (Tl j) inside of the
geo-block T; assuming that the surface Slj (le) do not reach the boundary surface 61:1j of the geo-block

T;;. It is possible in this case to close mentally the surface S] i (Tl j) as a result of the conceivable additional

surface supposing naturally the equal values of the continuum velocities on the different sides of the
conceivable additional surface. We obtained [Simonenko, 2007; 2008; 2009; 2010] in this case the evolution
equation for the total energy:

%(Kfu #U,+ ) =% L{I(%V”uwjpd\/:

- vty -T)-@, m)} e,

ot

o [0 @) = Ve S - (S (1) TN +

8, (1)
IU Y pav., JIfepav (2.40)

TIJ

which is analogous to equation (2.37) Wlth the corresponding to the considered case designations. The
question concerning to the definition of the “internal” and “external” parts of the unclosed breaking surface

S]j (le) and the corresponding continuum velocities V; (Slj (le)) and V. (Slj (le )), respectively,
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on the “internal” and “external” parts of the unclosed surface S] j (T1 j) is decided by the simple agreement:
by closing mentally unclosed breaking surface Sl j (le) by the conceivable additional surface (on which
there is no the jump of the continuum velocities), let us agree that this additional surface together with the

surface S]j (le) should contain the mass center of the geo-block 7,;. Then naturally to name by the

“internal” part of the formed closed surface the side of this surface, inside of which is found the mass center
of the considered geo-block.

Considering the formation of the integer number k;‘jml of unclosed uncrossed between itself breaking
surfaces (Slj (le ))| (=1, 2,.., k;‘jml) in the geo-block Ty;, We also close mentally each surface

(Slj (le ))| to obtain the closed surface (together with the conceivable additional surface for each )

containing the mass center of the geo-block 7;. In this case we modify the equation (2.40) by the change of

the term situated in the third row by the sum. As a result, we obtained [Simonenko, 2007; 2008; 2009; 2010]
the following evolution equation (by using the mathematical inductive method) for the total energy of the

geo-block T,; having kf}ml unclosed uncrossed between itself breaking surfaces (Slj (le ))| (I=12,...,
k;ljncl):
d

E(KT“ +U, +7ITU):%J‘”(%V2 +u+\|/jpdV:

le

= H{V'(nlj .T)—(Jq 'n1j)} dQ“u n

uncl

3 [y = Vo Sy @) - (S @), T o+

UGN
Al %Pd\” J[fe.pav. @41)

T T
where the index | denotes the same values as in equation (2.40) only on the surface (Flj (le ))| for each |.

It is clear that if some surface (Flj (le ))| (for certain |) reaches the surface OTU of the geo-block t; then
the split geo-block T,; gives two separate geo-blocks. We can consider in this case separately each split part

of the geo-block 1.

Using the previous results and designations, we deduced [Simonenko, 2007; 2008; 2009; 2010] the
evolution equation (using the mathematical inductive method) for the total energy of the geo-block t,; during

the simultaneous formation (in the geo-block 7,;) of the integer number kfjl of uncrossed between itself

closed breaking surfaces (F;(t};)); (i=1,2,...., kfjl ) and the integer number k}’j"c‘ of unclosed uncrossed

between itself breaking surfaces (Slj (le ))| (I=12,..., k}’j"d):

%(KTIJ+UTIJ+7IHJ) :% [{j(%vz+u+ijdV:

= ”{V'(nlj 'T)_(Jq -nlj)} dQ,

o1y
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+le: J.J. {Vim (Flj(le))i - Vext(Flj(le))i} : (m(Flj(le))i 'FI‘)dEm(FU(TU))i +

i=l (CHUM

uncl
klj

+ ” {Vint (S (T = Ve (545(T;))y } ' (m(slj (T 'T)dzm(slj(nj))l +

=1 (s
Al %pd\” [, pav. @42)

R bj
According to the evolution equation (2.42) for the total energy of the geo-block t,;, the real
realization in the geo-block T; of the integer number ka' of uncrossed between itself closed breaking

surfaces (F;(t})); (i=1,2,...., kj}) and the integer number k;" of unclosed uncrossed between itself

breaking surfaces (Slj (le ))| (I=12,..., k}'j“d) requires the necessary energy power, which can realize
the formation of fractures in the geo-block T;.
The process of the fractures formation (destruction) in the geo-block T;; (according to the evolution

equation (2.42)) is defined by the energy powers (available for given geo-block ;) of different destructive
energy influences (sources). These energy sources (according to the evolution equation (2.42)) for given geo-
block t; are: the total non-stationary gravitational fields (the external cosmic and the planetary), the internal

heat related with the disintegration of the radio-active elements, the heat flux from the upper boundary of
the situated below second layer (subsystem) T, and the work of stress forces on the surface of the geo-

block 7,;. The role of the external non-stationary gravitational field (according to the evolution equation

(2.42)) as the source of formation of fractures is increased by the fact [Abramov, 1993] that the gravitational
energy dominates among all others energies for the Earth. It was also shown earlier [Avsjuk, 1996; Avsjuk
and Suvorova, 2007] that the global evolution of the Sun-Earth-Moon system is determined by the non-
stationary gravitational field.

It is clear that weak external non-stationary influences (including the gravitational influence) on the

considered geo-block T;; cannot realize the fractures or can realize only one fracture from the considered
closed or unclosed fractures of the geo-block Tj; since the formation of fractures requires the sufficient

power of the external energy influence on the considered geo-block ;. Obviously, the processes of

formation of fractures in the Earth’s crust occur in reality in accordance with the formulated variational
principle [Simonenko, 2007; 2008; 2009; 2010]: the processes of the fractures formation in the Earth’s crust
occur on the surfaces, where the forced energy influences are sufficiently intense to form the fractures
formation.

Considering the total ensemble of geo-blocks t,; (j =1, 2, ..., Nl) of the first upper geo-sphere

T, = 1., of the planet (for example, the Earth) and using the set of equations (2.42) for j =1, 2, ..., N1 , We
deduced [Simonenko, 2007; 2008; 2009; 2010] that the processes of destruction and rotation of the geo-
blocks in the upper geo-sphere t, =T, (or in the some subsystem of the upper geo-sphere 1, =T, )
should be initiated (owing to the specific characteristics of the geo-blocks structure and the properties of the
plastic surroundings of the geo-blocks) by the general increase (8\|!/ ot > O) of the gravitational potential

and by the increase of intensity of the others earlier established factors of the fracture formation. It was
concluded [Simonenko, 2007; 2008; 2009; 2010] that the general increase of the gravitational potential

(5W/ ot > 0) is related with the general increase of the seismotectonic activity (associated with the partial

or total splitting of the separate geo-blocks, by the geo-blocks rotation and by the slippage of the separate
adjacent geo-blocks) before the strong earthquakes (characterized by the simultaneous slippage, splitting,
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rotation of the several geo-blocks coupled by the plastic layers) and before the global planetary cataclysms
characterized by the slippage along the weakened global planetary fractures (such as the “Atlantiok” zone
[Abramov, 1997; p. 70] penetrating the Eurasian continent from the Pacific Ocean to the Atlantic Ocean and
the Great Britain, the rotation of the upper mantle (as a whole) relative the lower mantle characterized by the
slippage in the intermediate connecting zone [Pavlenkova, 2007; p. 107], and by formation of the new
global planetary fractures penetrating the Earth’s continents as a whole. The stated theoretical conclusion
[Simonenko, 2007; 2008; 2009; 2010] is in agreement with the early established [Keylis-Borok and
Malinovskaya, 1964] and exceptionally significant [Richter, 1964] regularity related with the general
increase of seismic activity before the strong earthquakes.

Thus, we have demonstrated the established [Simonenko, 2007; 2008; 2009; 2010] exceptionally
significant role of the external cosmic non-stationary gravitational field (changing the figure of the Earth and

the gravitational field of the Earth acting on the considered geo-block T,;) for formation of fractures

realizing the tectonic processes in the Earth’s crust. The stated [Simonenko, 2007; 2008; 2009; 2010]
conclusion confirmed the Khain’s suggestion that the movements along the weakened planetary fractures
“can occur owing to the influence of the astronomical factors” [Khain, 1958; p. 138].

In the following Subsection we shall present the evaluated [Simonenko, 2007; 2008; 2009; 2010]
deterministic cosmic energy gravitational influences on the Earth of the planets of the Solar System and the
Moon, and also the new evaluations of the very significant deterministic cosmic energy gravitational
influences on the Earth of the Sun owing to the gravitational interaction of the Sun with the outer large
planets (mainly due to energy gravitational influences of the Jupiter and the Saturn on the Sun).
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3. THE COSMIC GEOPHYSICS

3.1. The energy gravitational influences on the Earth of the planets of the Solar System

3.1.1. The instantaneous energy gravitational influences on the Earth of the planets of the Solar
System in the approximation of the elliptical orbits of the planets

We consider the movement of the Earth T, and the inner (or outer) planet t; around the Sun T, in

the approximation of the elliptical orbits of the planets. The planets revolve in the ecliptic plane XZ (see
Fig. 4). To obtain the expression for the energy gravitational influences on the Earth (in the second
approximation) of the inner and the outer planets, we consider the mass center of the Sun located at the fixed

point O of the origin of the coordinate system. The mass center C, of the Earth T_, the mass center O of the
Sun and the mass center C; of the inner (i=1, 2) and the outer (i=4, 5, 6, 7, 8, 9) planet T, are located on the

direct coordinate axis X at a certain initial time moment t = 0 characterized by the minimal distance
between the mass center C, of the inner (i=1, 2) and the outer (i=4, 5, 6, 7, 8, 9) planet t, and the mass

center C, of the Earth T,. The fixed mass center O of the Sun is considered as the right focus of the
elliptical orbits of the inner (i=1, 2) planet 7, , the outer (i=4, 5, 6, 7, 8, 9) planet T, and the Earth T_.

Fig. 4. The geometric sketch of circulation of the outer planet T, (the Mars or the Jupiter, the Saturn, the
Uranus, the Neptune and the Pluto) and the Earth T, around the mass center O of the Sun

We have the following relations:

P
T. . t = -
(@ (1) (17 0cosp (1) (i=1,2,4,5,6,7,8,9) 3.1)
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_ Ps
1, (95(1) = (17 0.c050.(0) (3.2)

for the distance T; (@ (t)) between the mass center O of the Sun and the mass center C, of the inner (i=1,

2) or the outer (i=4, 5, 6, 7, 8, 9) planet T, and for the distance I3 (¢3 (t)) between the mass center O of the
Sun and the mass center C, of the Earth T_. Here P; and €; are the focal parameter and the eccentricity,
respectively, of the elliptical orbit of the inner (i=1, 2) and the outer (i=4, 5, 6, 7, 8, 9) planet T, , P and
€5 are the focal parameter and the eccentricity, respectively, of the elliptical Earth’s orbit. We have
».(0)=0 (i=1,2,3,4,5,6,7,8,9) for the initial time moment t = 0.

We shall consider the gravitational potential V3, (C3 ,1nt, ext, t, I (¢3 (t)) ) created by the inner
(i=1, 2) or the outer (i=4, 5, 6, 7, 8, 9) planet T, in the mass center C, (of the Earth T ) characterized by

the distance I (§D3 (t)) from the mass center O of the Sun:

. Mi
v, (Cy, int, ext, t, 1, (@5 (1)) = - Ym, (3.3)

where I3; (C3 s Ci s t) is the distance between the mass center C, of the Earth T, and the mass center C,

of the inner (i=1, 2) or the outer (i=4, 5, 6, 7, 8, 9) planet t,. We find the distance Iy (C3 , Ci , t) for the

outer (i=4, 5, 6, 7, 8, 9) planet t, from the following relation:

(r3i (G5, G, t))2 = (rs (5 (t)))2 + (ri (¢ (t)))z -1;(5 (V) 1, (9, (t))cos ((”3 V- (t))’ (3.4)
which is valid also for the inner (i=1, 2) planet 1, owing to the equality

cos (¢3 (t)- o, (t)) = COS ((Di (t)- (8 (t)) Consequently, the relation (3.3) can rewritten as follows:

V5 (Cs,int, ext, t, 1, (@5 (1) ) =
M,

_— . . (3.5)

Ve (@0)) + (. (0, () =21, (2,)r, (9, (D)c0s(, -, (1)

We obtained [Simonenko, 2009; 2010] the expression for the partial derivative

0 :
a\l’gi (C;,1nt, ext,t, 1, (95 (t)) ) of the gravitational potential (3.5):

0 )
a\%i (C;,1nt, ext, t, 1, (5 (1) )=

YMir, (¢;(1) Tdt

(1@, @)Y + (5 (@) — 21, (23 O)x: (0, (D)c0s(, (1) - ,(©) P

de, (1)
d

oL (¢, (D)sing, () e (5 (1))sing; (t)cos(@; (1) - @5 (1)) (3.6)
(1+e;cose (1)) (1+e;cosg (1)) ’ '

where the distance T; ((l)i (t)) (between the mass center O of the Sun and the mass center C, of the inner

x {g (o5 (D)sin(g; (1) - @5 (1) +

(1=1, 2) or the outer (i=4, 5, 6, 7, 8, 9) planet 1, ) and the distance I ((03 (1) (between the mass center O of

the Sun and the mass center C, of the Earth T ) are given by the relations (3.1) and (3.2), respectively.
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The expression (3.6) is reduced to the expression [Simonenko, 2007]

YMR ;R 08100, - )t
[R203 + R(z)i - 2R 3R ico8(o; - 0, )t]3/2

0 ) 0
a‘l’&' (Cs,int) = 5‘1’31' (Cy,ext) = (3.7)

under the following conditions: €; =0, ©€5=0 and d(Di (t)/dt = ©; corresponding to the circular orbits of
the planet t; (i=1, 2, 4, 5, 6, 7, 8, 9) and the Earth T . The obtained expression (3.6) for the partial

derivative a\llgi (C,,1nt, ext, t, 1, (¢, (1)) ) generalizes the expression (3.7) corresponding to the

circular orbits of the planet t; (i=1, 2, 4, 5, 6, 7, 8, 9) and the Earth T, by taking into account the
eccentricity €; of the elliptical orbit of the inner (i=1, 2) or the outer (i=4, 5, 6, 7, 8, 9) planet T, and the

eccentricity €3 of the elliptical orbit of the Earth T,.
The first term in the figured brackets of the expression (3.6) gives the principal contribution to the

0 )
partial derivative a\lfgi (C 5, 10t, ext, t, 1, (@3 (t))). The expression (3.6) contains the additional two

small terms (vanishing at €, —0 and €, — 0) related with the contribution to the partial derivative

0 )
a\l’gi (C 3, I0t, ext, t, 1; ((03 (t)) ) of the eccentricities €, and ©;5 of the elliptical orbits of the planet

T, (i=1,2,4,5,6,7,8,9) and the Earth T_, respectively.

The combined maximal contribution of these additional two terms to the partial derivative

0 )
—~— Vs (C3 , 1Int, ext, t, 1, (§03 (t)) ) is of the order

ot
0 :
O(e;, e, )(maxa\%i (C;, int )j (3.8)
for the inner (i=1, 2) planet 7, , and of the order
0
O(e,, e3)(maxa\y3i (C;, ext )] (3.9)

for the outer (i=4, 5, 6, 7, 8, 9) planet t,. Consequently, the contribution of the first term in the figured
brackets of the expression (3.6) is O(l / €; ,1/ 63) times larger than the contribution of the additional two

new terms related with the eccentricities €; and €3 of the elliptical orbits of the planet T, (i1, 2,4, 5, 6,

7,8,9) and the Earth T_, respectively. Using the maximal eccentricity €, = 0.206 of the Mercury’s orbit,

we have that the contribution of the first term in the figured brackets of the expression (3.6) is approximately
5 times larger than the contribution of the additional two new terms (in the figured brackets of the

expression (3.6)) related with the eccentricities €, =0.206 and e, =0.017 of the elliptical orbits of the

Mercury 1, and the Earth T, respectively. We have that the first term (in the figured brackets of the

expression (3.6)) is significantly larger than the contribution of the additional two new terms for the others
planets (of the Solar System) having the small eccentricities of the elliptical orbits.

Thus, the obtained [Simonenko, 2007; 2009; 2010] evaluation (in the frame of the first approximation
of the circular orbits of the planets) of the relative maximal energy gravitational influences on the Earth (of
the planets of the Solar System) may be considered as the first sound approximation for the evaluation of
the relative maximal energy gravitational influences of the inner (i=1, 2) and the outer (i=4, 5, 6, 7, 8, 9)
planets on the Earth. We present in Subsection 3.1.2 the obtained [Simonenko, 2007; 2009; 2010]

evaluation of the maximal positive value maxg\p 5 (Cs,int) (of the partial derivative %\M (C,,int) of
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the gravitational potential y;(C;,int) created by the inner planet T, at the mass center C, of the Earth
0 o 0
T,) and the maximal positive value maxa\v 5 (C5,ext) (of the partial derivative 5% (C;,ext) of the

gravitational potential y,;(C,, ext) created by the outer planet t; at the mass center C, of the Earth T .

3.1.2. The evaluation of the relative maximal planetary instantaneous energy
gravitational influences on the Earth in the approximation of the
circular orbits of the planets of the Solar System

Following the monograph [Simonenko, 2007], we consider the movement of the Earth T, and the
inner planet t; around the Sun t,, in the first approximation of the circular orbits of the planets. The

planets revolve in the ecliptic plane XZ (see Fig. 5 and Fig. 6). The mass center of the Sun is located at the
fixed point O of the origin of the coordinate system. The mass center C, of the Earth, the mass center O of
the Sun and the mass center C, of the inner planet T, are located on the direct coordinate axis X at a

certain initial time moment t=0 characterized by the minimal distance between the Earth and the inner planet
T, (see Fig. 5).

Z

Fig. 5. The initial (t=0) planetary configuration characterized by the opposition of the inner planet T, (the
Mercury or the Venus) and the Earth T,

We have the expressions for the angles ¢, and @,

0; =03it=%r—nt, (3.10)

i
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¢, =m;t=—t, (3.11)

which describe the positions of the mass centers of the planet T; and the Earth T, during the time t.

We shall consider the gravitational potential 5, (C;, int)
M.
(C,,int)= - : 3.12)
y5(Cs, int) Y d,(C,) (

created by the inner planet T, in the mass center C, of the Earth. We find the distance d; (C,) between the

mass center C; of the inner planet T, and the mass center C, of the Earth (see Fig. 7) from the following
relation:

d5(C3) = (Rg3 +Rg; - 2R 3R cos(@;t-9,) (3.13)
The relation (3.12) can be rewritten as follows [Simonenko, 2007]:

M,
v (Cy,int) = s (3.14)

\/Rés +R G - 2R 3R cos(o;t - ) ‘

Z

Fig. 6. The initial planetary configuration of the outer planet t, (the Mars or the Jupiter, the Saturn, the
Uranus, the Neptune and the Pluto) and the Earth T,

0 . L
We derived [Simonenko, 2007] the expression for the partial derivative 5“’31 (C,,1nt) of the gravitational

potential (3.14):
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YMR 3R (,0;8in(0; - w,)t

0 .
Vs (C3 > ll'lt) =

5 3.15
ot [Rés + Réi - 2R 3R cos(w; - Cl)3)‘[]3/2 G19)
. ) .. 1 TT ,
which reduces to zero for the time moments t_(1,3) = E(T—jf)n (fori=1,2;n=0, 1, 2,...), when the

mass centers of the Sun, the Earth and the inner planet T, are located on the direct line.

Let us consider Fig. 8 for the Earth and the outer planet t,. We have (for configuration of the Earth
and the outer planet T, shown on Fig. 8) the expression for the distance d;;(C;) between the mass center
C, of the planet T, and the mass center C, of the Earth:

d3.(C;) =R}, + R -2R ;R ,.cos(m, - )t . (3.16)
The gravitational potential created by the outer planet T, at the point C; (for configuration shown on Fig. 8)
is given by the following expression:
M, M,

W1(C ,ext)=— =- :
A dy; (Cy) \/Rzm +R{, -2R ;R cos(p, - ;1)

(3.17)

0
We derived [Simonenko, 2007] the expression of the partial derivative a\%i (C;,ext) of the

expression (3.17):
0 YM.R ;R o.sin(w; - o)t
— V5 (Cy,ext) = —— 2 e > 32"
ot [Rg; + R, -2R 3R cos(m, - o, )t]

(3.18)

O X
Fig. 7. The geometric sketch of circulations of the Earth T, and the inner planet t, (the Mercury or the
Venus) around the mass center O of the Sun

0 . .
We used [Simonenko, 2009; 2010] the maximal positive value maxa\y3M (C,,int) (of the partial

0 . o . .
derivative a\yw (C,,int) of the gravitational potential 5, (C;,int) created by the Mercury at the mass

center C, of the Earth) as a scale of the energy gravitational influence of the planets of the Solar System on
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the Earth in the considered first approximation of the circular orbits of the planets. To evaluate the relative
energy gravitational influence of the inner planet t; (the Mercury or the Venus) at the mass center C; of the

Earth, we considered [Simonenko, 2009; 2010] the ratio f(i,C;) of the maximal positive value
0 : . ... 0 . o . .
maxa\p3i (C;,int) (of the partial derivative §W3i (C,,int) of the gravitational potential . (C;,int)

created by the inner planet 1; at the point C3) and the maximal positive value maxw (of the
t

partial derivative Wof the gravitational potential y,, (C,,int) = y,,,(C,,int) created by the
Mercury at the mass center C, of the Earth):
0y, (Cuint)
f(i,C,) = ot (=1,2) (3.19)
max 2Wau (Cs,1nt)
ot
A
Z
Ti
d3i (D 3 )
D, ~"
3
R,
Ros ) ©
03
;t
O >
X

Fig. 8. The geometric sketch of circulation of the outer planet T, (the Mars or the Jupiter, the Saturn, the

Uranus, the Neptune and the Pluto) and the Earth T, around the mass center O of the Sun

We obtained [Simonenko, 2009; 2010] from expression (3.19) the obvious value f(1,C;)=1 for the
Mercury 1, (i=1). Using the formula (3.19) for the Venus (i = 2), we calculated [Simonenko, 2009; 2010]

the numerical value f(2,C;)=37.69807434 for the following numerical values [Zhirmunsky and Kuzmin,

1990]: the mass My = 0.06M; of the Mercury, where M3 is the mass of the Earth; the mass My = M, =
0.82M3 of the Venus; the time period T3 = 365.3 days of the Earth’s circulation around the Sun; the time
period Ty = 88 days of the Mercury’s circulation around the Sun; the time period Ty = T, = 224.7 days of
the Venusian circulation around the Sun; the average radius Roy = Ro; = 57.85 -10% km of the Mercury’s orbit
around the Sun; the average radius Roz = 149.6 -10° km of the Earth’s orbit and the average radius Roy = R,

= 108.1-10° km of the Venusian orbit around the Sun. The calculated value f(2,C,)=37.69807434 means that
the power of the maximal energy gravitational Venusian influence (on the unit mass at the mass center C, of

the Earth) is f(2,C,)=37.69807434 times larger than the power of the maximal energy gravitational
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influence of the Mercury (on the unit mass at the mass center C, of the Earth).

To evaluate the relative energy gravitational influence on the Earth of the outer planet t; at the mass
center C; of the Earth, we considered [Simonenko, 2009; 2010] the ratio f(i,C,) (fori=4,5,6, 7, 8, 9)

of the maximal value max—\/ (Cs, ext) of the partial derivative aw& (Cs, ext) of the gravitational

ot

potential /. (Cs, ext) (created by the outer planet 7; at the mass center C, of the Earth) and the maximal
0 . 0 :

value maxa—\p s (Cs,1nt) of the partial derivative a—\|J3M (C,,int) of the gravitational potential
t t

Y4y (D5, 1nt) (created by the Mercury at the mass center C, of the Earth):

' max OV (Cssext) |
f(i,C,)= ot . (i=4,5,6,7,8,9) (3.20)
0y, (CyinD)
ot
Using the formula (3.20), we calculated [Simonenko, 2009; 2010] the following numerical values:

f(4,C,) =0.67441034 (for the Mars t,, i=4), f(5,C;)=7.41055774 (for the Jupiter t,i=75), {(6,C,)=
0.24601009 (for the Saturn 7t,, i = 6), f(7,C;)=0.00319056 (for the Uranus t,, i = 7),

f(8,C,) =0.00077565 (for the Neptune T, i=8) and f(9,C;) = 3.4813-10® (for the Pluto T,,i=9). We

used the following additional planetary numerical values [Zhirmunsky and Kuzmin, 1990]: the mass Myars =My
=0.11M3 of the Mars, the time period Tyars = T4 = 687 days of the Mars circulation around the Sun, the
average radius Romars= Ros = 227.7-10° km of the Mars’orbit, the mass M;=M;s;=318M; of the Jupiter, the
time period T; =Ts=4332 days of the Jupiter’s circulation around the Sun, the average radius Roy=Ros=777.6"
10°km of the Jupiter’s orbit, the time period Tsar = T = 10759 days of the Saturn’s circulation around the Sun,
the mass Mgat = Mg= 95.2M3 of the Saturn, the average radius Rosar = Rog = 1426:10° km of the Saturn’s
orbit, the mass My=M;=14.6M; of the Uranus, the time period Ty=T,;=30685 days of the Uranus’ circulation
around the Sun, the average radius Roy =Ro;= 2868-10° km of the Uranus’ orbit, the mass My=M;=172M; of
the Neptune, the average radius Roy = Rog= 4497 10°km of the Neptune’s orbit, the time period Ty =Tg= 60189
days of the Neptune’s circulation around the Sun, the mass Mp=M,=0.002M; of the Pluto, the time period Tp =
To= 90465 days of the Pluto’s circulation around the Sun and the average radius Rop = Roo = 5900-10° km of the
Pluto’s orbit.

Taking into account the calculated powers of the maximal energy gravitational influences of the

planets on the unit mass of the Earth (at the mass center C, of the Earth) in the frame of the considered first

approximation of the circular orbits of the planets, we obtained [Simonenko, 2009; 2010] the following
numerical sequence of the non-dimensional relative maximal powers of the planetary energy gravitational

influences on the unit mass of the Earth (at the mass center C, of the Earth): f(2,C;)=37.69807434 (for
the Venus), f(5,C,) = 7.41055774 (for the Jupiter), f(1,C;) =1 (for the Mercury), f(4,C;)= 0.67441034
(for the Mars), f(6,C,)=0.24601009 (for the Saturn), f(7,C,) = 0.00319056 (for the Uranus), f(8,C;) =
0.00077565 (for the Neptune) and f(9,C,) = 3.4813-10°* (for the Pluto).

To evaluate the relative energy gravitational influence of the inner planets t; (the Mercury and the
Venus) and the outer planets T, (the Mars, the Jupiter, the Saturn, the Uranus, the Neptune and the Pluto) at
the surface point D, (which is the intersection of the direct line (connecting the mass center O of the Sun
and the mass center C, of the Earth) with the surface of the Earth), we obtained [Simonenko, 2007] the
gravitational potential y,(Dj, int)

M.
- — Ll . 3.21)
\/(Ro3 -R3)"+RG; -2(R o5 -R5)R ;cos(;t - ¢5)

created by the inner planet T, at the surface point D, of the Earth. We derived [Simonenko, 2007] the

V5 (Ds,int) =

0 . o .
expression for the partial derivative a\;f3i (D;,int) of the gravitational potential (3.21):
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0 . M. (R; - R;)R 0. sin(o, - o;)t
— (D, int) = 0 = =)0 k 7 (3.22)
ot [(Ros -R3)™ +RG; -2(R3 - R3)Rc08(w; - 05)t]
The gravitational potential created by the outer planet t, at the surface point D, (for configuration shown
on Fig. 8) is given by the following expression [Simonenko, 2007]:
N\ M,
d5(Ds) \/(Ro3 -R3)* + R, -2(R; -Ry)Rc08(0, - o)

Y5 (Dy, ext) = - (3.23)

0
We derived [Simonenko, 2007] the expression of the partial derivative a\hi (D;,ext) of the

gravitational potential (3.23):
0 YM,; (R ; - R;)R0,s1in(0; - o)t

—vy..(D,,ext) = — ’
ot \|]31( 3 ) [(R03 _R3)2 +R(2)i '2(R03 -R3)ROiCOS(0)3 '(Di)t]3/2

which is reduced to the relation (3.22) as a consequence of the equalities sin(®; - m;)t = —sin(w; - )t

(3.24)

and cos(m, - ®;)t = cos(w, - ®, )t . However, we take into account that the expression (3.24) is given for

the outer planet 7, , but the expression (3.22) is given for the inner planet T, .

0 :
We used [Simonenko, 2007; 2009; 2010] the maximal positive value maxa\y3M (D;,int) (of the

partial derivative a\yw (Dj;,int) of the gravitational potential sy, (D5,int) created by the Mercury at the

surface point D, of the Earth) as a scale of the energy gravitational influence of the planets of the Solar

System on the Earth (at the surface point D,) in the considered first approximation of the circular orbits of

the planets.
To evaluate the relative energy gravitational influence of the inner planet 1; (the Mercury and the

Venus) at the surface point D,, we considered [Simonenko, 2007; 2009; 2010] the ratio f(1,D;) of the
maximal positive value maxg\%i (D,,int) (of the partial derivative %‘I’m (D,,1nt) of the gravitational
potential . (D,,int) created by the inner planet t; at the point D) and the maximal positive value
max%ww (D,,int) (of the partial derivative %‘I’m (D,,int) of the gravitational potential

V3, (D5, int) =y, (D5, int) created by the Mercury at the surface point D, of the Earth):
max 8\"|]3i (D3 ° lnt)

D)= ot C(i=1,2 3.5
0.0y =— Oy ' P (429
maXT

To evaluate the relative energy gravitational influence of the outer planet t; at the surface point D of
the Earth, we considered [Simonenko, 2007; 2009; 2010] the ratio f(1,D;) (fori=4, 5, 6, 7, 8, 9) of the

. . 0 . ... 0 o
maximal positive value maxa\y3i (D;,ext) (of the partial derivative Ewm (D;,ext) of the gravitational
potential .. (D,,ext) created by the outer planet t; at the surface point D, ) and the maximal positive value

0 . . o 0 ) o .
max ax Yo (Dy,int)  (of the partial derivative 2 Yo, (Ds,int)  of the gravitational potential

V5 (D5, 1nt) created by the Mercury at surface point D ):
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ax a\V3i (D3 s eXt)

m
STy ) ot i=4,5,6,7.89 3.26
f(l,D)— v -(1 ava’a) ()
’ maX 6\|I3M (;3 b lnt)

Using the formulae (3.25) and (3.26) with the average radius R3 = 6371 km of the Earth and with the
additional planetary numerical values [Zhirmunsky and Kuzmin, 1990], we calculated [Simonenko, 2009;
2010] the following numerical values (corrected slightly the previous numerical values of

f(1,D;) [Simonenko, 2007] ): f(2,D;)= 37.70428085 (for the Venus), f(5,D,)= 7.40926122 (for the
Jupiter), f(1,D,)=1 (for the Mercury), f(4,D,)= 0.67420160 (for the Mars), f(6,D;)= 0.24596865 (for

the Saturn), f(7,D;) = 0.00319004 (for the Uranus), f(8,D,) = 0.00077552 (for the Neptune) and f(9,D,)
= 3.4807-10® (for the Pluto).

Taking into account the calculated powers of the maximal energy gravitational influences of the
planets on the unit mass of the Earth (at the mass center C, of the Earth and at the surface point D of the

Earth) in the frame of the considered first approximation of the circular orbits of the planets, we obtained
[Simonenko, 2007; 2009; 2010] the following order of signification of the planets of the Solar System
(Venus, the Jupiter, the Mercury, the Mars, the Saturn, the Uranus, the Neptune and the Pluto) in respect of
the planetary power of the maximal energy gravitational influences on the unit mass of the Earth.

To evaluate the relative energy gravitational influence of the inner planet 1; at the surface point D,

and at the mass center C, of the Earth, we considered [Simonenko, 2009; 2010] the ratio q;(D,,C;) of

the maximal value max — \/,; (Ds, int) and the maximal value max—\/,, (Cs, int):

ot ot
max a\V?A (]a)t391nt) . s 397
qi(D3’ C}) = a\lf3i (C3, lnt) : (1 b ) ( . )

To evaluate the relative energy gravitational influence of the outer planet t; at the surface point D,

and at the mass center C, of the Earth, we considered [Simonenko, 2009; 2010] the ratio q,(D,,C;) of

0 0
the maximal value max — /. (D3, ext) and the maximal value max — \/,, (Cs, ext):

ot ot
max oV, (Ia)t3ant)
(D.Cy= (i=4,5,6,7,8,9) (3.28)

ot
Using the formula (3.27), we calculated [Simonenko, 2009; 2010] the following numerical values:

q,(D,,C;)=1.000123023 (for the Mercury) and q,(D,,C;)=1.000287771 (for the Venus). Using the
formula (3.28), we calculated [Simonenko, 2009; 2010] the following numerical values:
q,(D;,C;)=0.999813318  (for the Mars), qs(D,;,C;)=0.999948084 (for the Jupiter),
qs(D;,C;) =0.999954640 (for the Saturn), q,(D;,C;)=0.999956727 (for the Uranus),

qs(D;,C;) =0.999957084 (for the Neptune) and q,(D;,C;) =0.999957263 (for the Pluto).

The revealed [Simonenko, 2009; 2010] small difference of the maximal energy gravitational influence
of each planet at the surface point D, and at the mass center C, of the Earth results to the small difference
of the combined maximal energy gravitational influences of the planets of the Solar System at the points C,

and D, of the Earth. It was recognized [Simonenko, 2009; 2010] that the small difference of the combined

planetary maximal energy gravitational influences at the surface point D; and at the mass center C, of the
Earth must lead to the following related geophysical phenomena: the small oscillatory motion of the rigid
kernel of the Earth relative to the fluid kernel of the Earth; the small oscillation of the Earth’s pole (i.e., the
Chandler’s wobble of the Earth’s pole); the small oscillations of the boundary of the Pacific Ocean (i.e., the
seismic zone of the Pacific Ring); the oscillations, rotations and deformations of the geo-blocks weakly
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coupled with the surrounding plastic layers in all seismic zones of the Earth and the formation of fractures
related with the strong earthquakes and the planetary cataclysms.

3.1.3. The evaluation of the relative maximal planetary integral energy
gravitational influences on the Earth in the approximation of the
circular orbits of the planets of the Solar System

We assume that @, and @, are the initial phases of the Earth T, and the planet T, respectively.
Consequently, the positions of the center of the Earth T, and the center of the planet T, (inner or outer) for
the time moment t are given (instead of the relations (3.10) and (3.11)) by the following expressions:

¢; ZmitzzT—ntﬂPm, (3.29)

i

¢, =w3t=%t+@o3 ~ (3.30)

3
Taking into account the initial phases ¢,; and @, the expressions (3.15), (3.18), (3.22) and (3.24)
can be generalized as follows [Simonenko, 2009; 2010]:

0 . 0 0
a‘lfm (C;,int) = a‘l’m (Cj,ext) = a‘l’m (Cy)=

YMR ;R o sin{(w, - 0;)t + @ - 9}

- , (3.31
[Ro32 + RZOi - 2R 3R yico8 {(o; - @)t + ¢ - %3}]3/2 )
0 ) 0 0
a‘l’m (Ds,int) = a‘l’m (D, ext) = a\hi (Dy) =
_ YM; (R 5 -R5)R j,0;8in{(®; -@3)t+ ¢y - @5} (3.32)

[(Ros 'R3)2 +Réi -2(R 5 -R5R cos{(0; - w3t + @y, '@03}]3/2 ’

We  obtained [Simonenko, 2007] the integral energy  gravitational influence

AgE3 (Ti 5 Pois Pos» L, to) on the Earth T, owing to the non-stationary instantaneous energy gravitational
influence of the planet T, (inner or outer) during the time interval (t,,t):
t t
AE, (T, 0 Poss 6 t) = M[%J pdV |dt’ =M, | [%Jdt', (3.33)
to \ T3 to
where M3 is the mass of the Earth. Substituting (3.31) into (3.33), we obtained [Simonenko, 2007]:
AgE3(Ti s Pois Poss L, tg) =

t

M.R ;R 0,sin{(®, -o,)t"+ @, -
= ng ZV i 203 0i@;sin{(w; - ®,) qfol Po3 } 3/2dt' (3.34)
o [(Ro3)" + R -2R 3R ;008 {(0; - 0)t" + @ - @5 } ]
The result of integration of the expression (3.34) is given by the analytical relation [Simonenko, 2007]:
AgE3(Ti’(p0i’(p03’t’t0): (3.35)

2a, 1 1

1

= Ve 1
(@ = ®,)y; [Bi —xicos{(®; — )ty + @y — (903}% [Bi —xicos{(®; — o)t + @y — ¢03}]A

characterized by the following coefficients
2 2
o; = YM;MR o, Rpo, B =(Ro)" + (R, % =2Rp5R ;. (3.36)
Using the initial phases ¢, =0 and @, = 0 for the initial time moment t, = 0, the expression (3.35)
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gives the more simple relation [Simonenko, 2007]:

20, 1 1
ALE,(7,0,0,1,0) = (3.37)

(0; —03)x; [Bi _Xi]% . [Bi —xicos{(o; —(03)‘[}]%

used for calculation of the maximal integral energy gravitational influence of the planet T, (inner or outer)

on the Earth t,. Consider the expression (3.37) by taking into account that the mass center C; of the inner
planet t,, the mass center C, of the Earth T, and the mass center O of the Sun are located on the axis X

for the initial time moment t, =0 as it is shown on Fig. 6. Considering the time duration

a1 TT
WD T
3 i

we obtain that the mass center C; of the inner planet t,, the mass center C, of the Earth T, and the mass

, 1=1,2) (3.38)

center O of the Sun will localized again on the some straight line and the distance between the mass centers
of the inner planet t, and the Earth T, will be maximal. We obtained [Simonenko, 2007; 2009; 2010] from
relation (3.37) the positive integral energy gravitational influence on the Earth’s continuum during the time
t(,3) :

20, 1 1

AE (1,,0,0,t;(1,3),0) = L - > 0. (3.39)
¢ 1 (0; —03); [Ro3 _ROi] [Ro3 + ROi]

We obtained [Simonenko, 2007] from relation (3.37) that the integral energy gravitational influence on the
Earth of the inner planet 1, is equal to the zero

AE,(1,,0,0,1(i,3),0)= 0 (3.40)
during the time duration
(3= 0, (=1,2) (3.41)
e (T3 - Ti) , ’ '

when the distance between the mass centers of the inner planet 7, and the Earth t, will be minimal.
We tested [Simonenko, 2007] the relation (3.37) for the outer planet t, and the Earth T, assuming
that the mass centers the outer planet T, and the Earth T,, and the mass center O of the Sun are located on

the axis X for the initial time moment t, =0 as it is shown on Fig. 6. Considering the time duration

o 1 TT
“6D=3Et
iT 3

we have that the mass center of the outer planet t,, the mass center C, of the Earth T, and the mass

9 (1 :4’ 5’ 6, 77 89 9) (342)

center O of the Sun will again located on the some straight line and the distance between the mass centers of
the outer planet T, and the Earth T, will be maximal. We obtained [Simonenko, 2007] from relation (3.37)

the negative integral energy gravitational influence on the Earth of outer planet T, during the time tf(3,i) :

20 1 1
ALE (7,,0,0,t,(3,1),0) = 1 - <0. (3.43)
¢ 1 (0; — ), [ROi _Ro3] [ROi +Ro3]

Considering the time duration

t,(3,1)=——"—, (3.44)

we obtained [Simonenko, 2007] from relation (3.37) the zero integral energy gravitational influence on the
Earth from the outer planet T, during the time t;(3,i):

A,E (1,,0,0,t3(3,1),0) = 0. (3.45)

Using the expressions (3.36), we established [Simonenko, 2007] that the expressions (3.39) and (3.43)
give the following extreme values
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max A,E,(,,0,0,1,0) = A,E,(1,,0,0,1](1,3),0) -
R T,

i (an - Réi)(T3 - Ti)

min A,E, (7,,0,0,10) = A,E (,,0,0,t/(3,1),0) -

_ R03T3 <

1 (R(zji - R(2)3)(T3 - Ti)

of the integral energy gravitational influences (respectively, the positive maximal integral energy
gravitational influence from the inner planet t, and the negative minimal integral energy gravitational

=2yM,M >0, (i=1,2), (3.46)

- 2yM,M 0,(i=4,5,6,7,8,9) (3.47)

influence from the outer planet t,) for the given initial phases @, = 0 and @, = 0 (for the initial time

moment t, =0) corresponding to the initial configurations shown on Fig. 5 and Fig. 6, respectively.

Using the relation (3.46), we obtained [Simonenko, 2007] for the Mercury (i =1) and for the Venus (i
= 2) the following expressions of the maximal positive integral energy gravitational influences on the Earth:

max A,E (1,,0,0,1,0) = A E, (1,,0,0,t;(1,3),0) =
ROIT3
1 52 2 >
(Ro3 - R01)(T3 - Tl)
max A, E, (,,0,0,0) = A,E, (1,,0,0,1;(2,3).0) -
RO2T3
2
(R(2)3 - Réz )(T3 - Tz)
Considering the mass m_ of the macroscopic continuum region near the surface point D, (instead of

the mass M, of the Earth) in relations (3.48) and (3.49), we obtained [Simonenko, 2007] the following
expressions for the positive integral energy gravitational influences of the Mercury (i =1) and the Venus (i =

=2yM,M 0, i=1, (3.48)

=2yM,M >0, i=2. (3.49)

2) on the macroscopic continuum region of the mass m_ near the surface point D, of the Earth:

max AE, (t,,D;,m_,0,0,t,0) = A,E (t,,D;,m_,0,0,t;(1,3),0) =

R, T
=2ymM, — ol 3 >
(R03 _R01)(T3 _Tl)

max AE, (t,,D;,m_,0,0,t,0) = A,E (1,,D;,m_,0,0,t/(2,3),0) -

0,i=1, (3.50)

RO2T3 >
2 2 2
(Ro3 - Roz )(Te. - Tz)
We shall use the expression (3.48) as a measuring unit for evaluations of the maximal absolute values
of the integral energy gravitational influences on the Earth of the planets of the Solar System and the Moon.

Considering the ratio of the extreme value maxA,E (7,,0,0,t,0) (given by the expression (3.46))
t

=2y m .M 0,i=2. (3.51)

and the maximal positive integral energy gravitational influence max A E (7,,0,0,t,0) (given by the
t

expression (3.48)) of the Mercury on the Earth, we obtained [Simonenko, 2007] the relative values S(i) of
the maximal integral energy gravitational influences on the Earth of the inner planets:

2 2
max AgE3(Ti’0’O’ t0) _ Mi ROi (Ro3 — R01)(T3 _Tl) )

)= B s1=1, 2. 52
s(1) mtax AgE3(‘Cl,O,O, t,O) 1\/[1 ROI(an _R2Oi)(T3 _Ti) i=1, (3.52)

We have the obvious value S(l) =1 for the Mercury (i = 1). We calculated [Simonenko, 2007] the

value S(2) =89.6409 for the Venus (i = 2) based on the planetary numerical values [Zhirmunsky and
Kuzmin, 1990] of the average radii of the orbits, the time periods of circulations around the Sun and the
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masses of the Earth, the Venus and the Mercury.
Since the values given by the expression (3.47) are negative for the outer planets, we used the
absolute (positive) value

min A,E, (,,0.0, t,O)‘ = |AE, (¢,.0.0,t; (3,1).0)| =

R T5 .
=2y MM, —; 5 >0,1=4,5,6,7,8,9. (3.53)
(ROi - Ro3 )(Ti - T3)
Using the expressions (3.53) and (3.48), we obtained [Simonenko, 2007] the relative values S(i) of

the maximal integral energy gravitational influences on the Earth of the outer planets of the Solar System (i =
4,5,6,7,8,9):

: i
max A,E, (7,,0,0,1,0) "M, R, (R, -RL)T,-T,)°

Based on the planetary numerical values [Zhirmunsky and Kuzmin, 1990], we calculated the following
numerical values [Simonenko, 2007]: s(4) = 2.6396 for the Mars (i=4), s(5) =31.319 for the Jupiter
(i=5), s(6) =1.036 for the Saturn (i=6), s(7) = 0.0133 for the Uranus (i=7), S(8) = 0.003229 for the

Neptune (i=8) and s(9) =1.4495-107" for the Pluto (i=9).

i=4,5,6,7,8,09. (3.54)

Taking into account the calculated relative values S(i) of the maximal integral energy gravitational
influences on the Earth of the planets of the Solar System, we obtained [Simonenko, 2007] the following
order of signification of the planets of the Solar System: the Venus (S(2) =89.6409 ), the Jupiter

(s(5) =31.319), the Mars (S(4) = 2.6396 ), the Saturn (8(6) =1.036), the Mercury (s(1)=1), the
Uranus (s(7) = 0.0133), the Neptune (S(8) = 0.003229 ) and the Pluto ($(9) =1.4495-107) in respect

of the established significance of the planetary maximal integral energy gravitational influences on the Earth.

We established [Simonenko, 2007] that the Venus and the Jupiter induce the main maximal integral
energy gravitational influences on the Earth. The Mars, the Saturn and the Mercury induce the combined
maximal integral energy gravitational influence on the Earth, which is one order of the magnitude smaller
than the maximal integral energy gravitational influence of the Jupiter. The maximal integral energy
gravitational influences on the Earth of the Uranus, the Neptune and the Pluto are two, three and seven
orders of the magnitude, respectively, smaller than the maximal integral energy gravitational influence of the
Mercury.

3.2. The energy gravitational influence on the Earth of the Moon

3.2.1. The evaluation of the relative maximal instantaneous energy gravitational influence of the Moon
on the Earth in the second approximation of the elliptical orbits of the Earth and the
Moon around the combined mass center C, .\ of the Earth and the Moon

We consider the movement of the Earth T, and the Moon along the elliptical orbits around the

combined mass center C; oy Of the Earth and the Moon. We have the following relations

Pmoon
T 1) =
woon (Pmoon (1) (1= 600 0P (0) (3.55)
_ _ Pe Pg
1 (@ (1) = 1 (@yoon (D + 1) = (3.56)

(1-€,008(Pyoon (D + 1) (1+€:C08@00n (1)
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for the distance Tyoon (Pumoon (£)) between the combined mass center C;.moon (of the Earth and the

Moon) and the mass center C,,,,, of the Moon and for the distance Iy (gDE (t)) between the combined

mass center C, oy and the mass center C, of the Earth T ,. We have the focal parameter and the
eccentricity Pyoon and  €yjoon, respectively, of the elliptical orbit of the Moon. Pg and €p

(€ =CMoonN) are the focal parameter and the eccentricity, respectively, of the elliptical Earth’s orbit

around the combined mass center C, oy Of the Earth and the Moon. We have the expression for the
distance d,y,(E,,):

Pwmoon N Pe
(14 €y00nCOSPyoon (1) (1+ €5Co8@y 60N (1))

between the mass center C,,,, of the Moon and the point E,,, which is the intersection of the direct line

dy(Ey)= - R, (3.57)

(connecting the mass center C,;,y of the Moon and the mass center C, of the Earth T ) with the surface

of the Earth T,. We have the expression for the gravitational potential 300N (EM) created by the
Moon at the point Ey; of the Earth T_:

MOON

day(Ey)

Vamoon (En) = 7Y (3.58)

Tyioon (@moon (D)

1 (0 (1)

Fig. 9. The geometric sketch of circulation of the mass center C, of the Earth T, and the mass center

Cyioon Of the Moon around the combined mass center Cj oy of the system Earth-Moon

We obtained [Sioneneko, 2009; 2010] from the relation (3.58) the expression for the partial derivative

0
a WV 3mooN (EM) of the gravitational potential W3y00N (EM) created by the Moon at the point E,; of
the Earth T :
é (E, )= YM 1008 € Mmoon Puoon ST @yoon (D) dyoon (1)
ot 1 amooN{Em) = ST gt (3.59)
(pMOON + P —R3(1-ey00n COS Prioon (t)))

We have the expression for the distance d;,(C;):
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Pmoon . Pe
(14 €y00nC08Pyoon (1) (1+ €LCo8@y,00n (1))

between the mass center C,; ,y of the Moon and the mass center C, of the Earth T,. We have the

d3M (Cs) = (3.60)

expression for the gravitational potential Y 3\100n (C 3) created by the Moon at the mass center C, of the
Earth T,_:
M

MOON

day (Cy)
We obtained [Simonenko, 2009; 2010] from the relation (3.61) the expression for the partial derivative

0

— WV3mo0N (C3) (of the gravitational potential W 3yv00N (C3) created by the Moon at the mass center

Vavoon (C3) = -7 (3.61)

ot
C, of'the Earth T,):
0 YM y100n € moon Pmoon ST @Puoon (1) d@yoon ()
8_W3MOON (C,)= MOON “MooN P MooN . MOON MgON ‘ (3.62)
t (p moon T Pg ) t

We can obtain the focal parameter Pyvoon of the elliptical orbit of the Moon in terms of the average

distance R;y, (between the mass centers of the Earth and the Moon) and the eccentricity €yoon = €g of
the elliptical orbits of the Moon and the Earth around the combined mass center Cj ;o of the Earth and
the Moon.

Using the relation (3.55), we have the relation for the large semi-axis dy\joonN of the elliptical orbit of
the Moon:
Pmoon Pmoon 2Ppmoon

+ = 2
(I+eyoon) (I-€ypon) (1- ei/IOON)

which gives the relation for the focal parameter Ppoon of the elliptical orbit of the Moon in terms of the

2a51608=Tyoox (0) + Tyoon ()= (3.63)

eccentricity €poon and the large semi-axis y\joon of the elliptical orbit of the Moon:
2
Proon = (1-€400n) @moon. (3.64)
We can obtain the large semi-axis @yjoon of the elliptical orbit of the Moon in terms of the average

distance R3M (between the mass centers of the Earth and the Moon) and the eccentricity €yjoon of the

elliptical orbit of the of the Moon. Defining the average distance Rj,; (between the mass centers of the
Earth and the Moon) as the average arithmetic value of the large semi-axis yoon and the small semi-axis
bMOON of the elliptical orbit of the Moon:

Riyu=(4voon+ bMOON)/2, (3.65)

and using the definition of the eccentricity €\ joon of the elliptical orbit of the Moon:

2 2
_ Cymoon \/ Ayioon — Dvoon
CMooN = = ) (3.66)
A\iooN AniooN

we obtained [Simonenko, 2009; 2010] the relation for the average distance R3M (between the mass centers
of the Earth and the Moon):
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R. — aMOON(l +4/1- ei/IOON)

3M T ) >

(3.67)

which leads to the relation for the large semi-axis @yjoon (of the elliptical orbit of the Moon) in terms of

the average distance R3M (between the mass centers of the Earth and the Moon) and the eccentricity

€Moon of the elliptical orbit of the Moon:

g 2R,
MOON — . (3.68)
(I+ V1= eI%/IOON)

Using the relations (3.64) and (3.68), we obtained [Simonenko, 2009; 2010] the relation for the focal

parameter Ppyoon of the elliptical orbit of the of the Moon in terms of the average distance R3M (between

the mass centers of the Earth and the Moon) and the eccentricity €y\joon of the elliptical orbit of the Moon:
2
_ 2Ry =eyoon)

Pryoon = .
2
(1 +\/1 B eMOON)
Using the relation (3.69) and the relations [Savelyev, 1991]:
Pymoon =P .
MOON — PMOONE )
(M; + MMOON)

(3.69)

(3.70)

=p MMOON
E — PMOONE >
(M3 + MMOON)
the relation (3.62) can be rewritten as follows [Simonenko, 2009; 2010]:

0 C.)= YM 008 €moon (1 +q/1- €00 ) SIN(Pyioon (1) d@yioon (1)
o Vawoon (C3) = jz T (3.72)

p (3.71)

M
2R.. (1—¢? ——MOON 4 1
3m ( MOON )( M,
d@yoon (1)

dt
hypothetical circular orbits of the Earth and the Moon), we obtained [Simonenko, 2009; 2010] the

Taking Siﬂ(wMOON (t)) =1 and equating to Wyoon (for the corresponding

0
characteristic maximal positive value char.max -pos. a W 3mooN (C3 ,second approx.) of the partial

derivative V¥ 3mo0N (C3) (obtained in the second approximation of the elliptical orbits of the Earth and

ot

the Moon around the combined mass center Cj 0y Of the Earth and the Moon):

char.max.pos. §W3MOON (C;, second approx.) =

[ 2
_ YMyi008€moon (1 + /1 =Cy00n ) ®pnooNn

2
M
2R 3, (1= €300x )[1\1\2001\1 + 1]

3

(3.73)

We used the maximal positive value max%w3M (C,,int) (of the partial derivative %‘I’ v (Cs,1nt)

of the gravitational potential Vs, (Cs,int) created by the Mercury at the mass center C; of the Earth
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moving around the mass center O of the Sun along the hypothetical circular orbit) as a scale of the energy
gravitational influence of the Moon on the Earth. To evaluate (in the second approximation) the relative
power of the energy gravitational influence of the Moon on the Earth, we obtained [Simonenko, 2009; 2010]

the ratio  fy,oonu(Cs,second approx.)  of  the  characteristic  maximal positive  value

0

char.max.pos. a WV 3mooN (C 35 second approx.) and the  maximal  positive  value
maxg\y (C,,int) :
PAREVANEE :

char. max.pos. o Wavoon (Cs» second approx.)
fuoonm (Cs, second approx.)= ot : (3.74)

0 .
max ot Yy (Cs,int)

We  calculated  [Simonenko, 2009; 2010] the corresponding numerical  value

fuoonu (Cs» second approx.)=19.44083 taking into account the following numerical values: €y\joon=0.05,
My0on =M, /81, My, =0.06M,;, T,,oon = 29.5306 days and T,, = 88 days.

The calculated numerical value f;,on(C;, second approx.)=19.44083 (evaluated in the frame of
the considered second approximation) means that the power of the maximal energy gravitational influence of
the Moon (on the unit mass of the Earth at the mass center C3 of the Earth) is

froonm (G5, second approx.)=19.44083 times larger than the maximal power of the energy gravitational

influence (on the unit mass at the mass center C3 of the Earth) of the Mercury moving around the mass

center O of the Sun along the hypothetical circular orbit.
Taking into account the calculated [Simonenko, 2009; 2010] non-dimensional maximal instantaneous

energy gravitational influences on the unit mass of the Earth at the mass center C3 of the Earth:
f(2,C,)=37.69807434 (for the Venus), f,,oonu(C;,second approx.)=19.44083404 (for the Moon),
f(5,C,) = 7.41055774 (for the Jupiter), f(1,C;)= 1 (for the Mercury), f(4,C;)= 0.67441034 (for the
Mars), f(6,C;)= 0.24601009 (for the Saturn), f(7,C;) = 0.00319056 (for the Uranus), f(8,C;) =

0.00077565 (for the Neptune) and f(9,C;) = 3.4813-10° (for the Pluto), we obtained [Simonenko, 2009;

2010] the following order of significance (in the frame of the considered second approximation) of the Moon
and the planets of the Solar System: the Venus, the Moon, the Jupiter, the Mercury, the Mars, the Saturn, the
Uranus, the Neptune and the Pluto. The obtained numerical sequence (of the non-dimensional maximal

instantaneous energy gravitational influences on the unit mass of the Earth at the mass center C3 of the

Earth) revealed [Simonenko, 2009; 2010] the main instantaneous energy gravitational influences on the
Earth of the Venus, the Moon, the Jupiter, the Mercury and the Mars, which determine (in collection) the
main combined instantaneous energy gravitational influence on the Earth (not taking into account the
instantaneous energy gravitational influences of the Sun and our Galaxy).
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3.2.2. The evaluation of the maximal integral energy gravitational influence of the Moon on the Earth
in the second approximation of the elliptical orbits of the Earth and the Moon
around the combined mass center Cj .\ of the Earth and the Moon

We evaluated [Simonenko, 2009; 2010] the maximal integral energy gravitational influence of the
Moon on the Earth in the approximation of the elliptical orbits of the Earth and the Moon around the

combined mass center C; ooy Of the Earth and the Moon. We have the integral energy gravitational

influence A,E,(Moon, @00y (t,),t,t,) of the Moon on the Earth T, during the time interval (t,t):

A E,(Moon, ¢ya0y (to), t,t5) = j[j”(%j PdVJdt j[6W3MOON € )jdt (3.75)

where M3 is the mass of the Earth. Substituting the expression (3.72) into formula (3.75) and integrating,

we obtained [Simonenko, 2009; 2010] the following analytical relation:
A, E,(Moon, g0y (t,),tt,) =

__ YM;M 1008 €moon (1 +q1- €moon ) (COS(CDMOON (1) - co8(Ppi00n (to)) (3.76)

2
M
2R\ (1= €300n )(K&OW + lj

3

Considering the following phases: @yoon(H) =7 and  @,00n(t,) =0, we obtained [Simonenko,

2009; 2010] from relation (3.76) the maximal positive value of the integral energy gravitational influence of
the Moon on the Earth:

YMM 008 € (1+w/1—e2 )
mtaXAgE3(M00n’ wMOON (to)ata tO) = > MOOR " MOON MOON

Iy 7 3.77)
R\ (1= ey00n )[1\1\4/[001\1 + lj

3

To evaluate (in the second approximation) the maximal integral energy gravitational influence of the
Moon on the Earth, we considered [Simonenko, 2009; 2010] the ratio s(Moon, second approx.) of the

maximal positive value (3.77) (of the integral energy gravitational influence of the Moon on the Earth) and
the maximal positive value (3.48) (of the integral energy gravitational influence of the Mercury on the
Earth):

max A E,(Moon, @00y (t,), t,t,) 3
max A E (7,,0,0,t,0)
t

_ Cmoon (1 +4/1- e12\/100N )MMOON (R(2)3 - R(z)l)(T3 -T)

2
M
(1- 613/1001\1)(1\1\/;[OON + lj MR, R T,

s(Moon, second approx.) =

(3.78)

3
Using the relation (3.78), we calculated [Simonenko, 2009; 2010] the numerical value
s(Moon, second approx.) =13.0693 for the following numerical values: the eccentricity €yoox =0.05

of the elliptical orbits of the Moon and the Earth around the combined mass center C; 4oy Of the Earth and

the Moon, the mass M, =M,, =0.06M; of the Mercury, the mass M,,oon = M;/81 of the Moon, the
average distance Rgzy = 384400 km between the mass centers of the Earth and the Moon, the time period T3 =
365.3 days of the Earth’s circulation around the Sun; the time period T,=Ty = 88 days of the Mercury’s
circulation around the Sun, the average radius Roy = Ro; = 57.85 -10° km of the Mercury’s orbit around the
Sun, the average radius Roz = 149.6 -10° km of the Earth’s orbit around the Sun. The calculated numerical
value s(Moon, second approx.) =13.0693 revealed [Simonenko, 2009; 2010] the very significant
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correction of the previous numerical value s(Moon) = 2.9178 [Simonenko, 2007] obtained in the first
approximation for the surface point D, of the Earth.

Thus, considering the aspect of the planetary gravitational preparation of the strong earthquakes, we
demonstrated [Simonenko, 2007] the Venusian (S(2) =89.6409) and the Jupiter’s (s(5)=31.319)
energy gravitational predominance [Simonenko, 2007] in supplying of the cosmic planetary gravitational
energy to the focal region of the preparing earthquakes. We demonstrated [Simonenko, 2009; 2010] the very
significant (s(Moon, second approx.) =13.0693) maximal integral energy gravitational influence of the
Moon on the Earth. The Venus, the Jupiter and the Moon induce the main combined planetary and lunar
integral energy gravitational influence on the Earth. The combined maximal integral energy gravitational
influence on the Earth of the Mars (s(4) = 2.6396 ), the Saturn (s(6) =1.036) and the Mercury (s(1) =1)
is one order of the magnitude smaller than the maximal integral energy gravitational influence of the Venus.
The combined maximal integral energy gravitational influence on the Earth of the Uranus (s(7) = 0.0133),

the Neptune (s(8) = 0.003229 ) and the Pluto (s(9) =1.4495 1077 is two orders of the magnitude
smaller (i.e., negligible) than the maximal integral energy gravitational influence of the Mercury.

It was suggested [Avsjuk, 1996] the hypothesis that the Chandler’s wobble of the Earth’s pole can be
generated by the motion of the rigid kernel of the Earth induced by the disturbances in the system Sun-Earth-
Moon. Taking into account the considered results of Subsections 3.1 and 3.2, we stated [Simonenko, 2009;
2010] that the mentioned above related geophysical phenomena (the small oscillatory motion of the rigid
kernel of the Earth relative to the fluid kernel of the Earth; the small oscillation of the Earth’s pole (i.e., the
Chandler’s wobble of the Earth’s pole); the small oscillations of the boundary of the Pacific Ocean (i.e., the
seismic zone of the Pacific Ring); the oscillations, rotations and deformations of the geo-blocks weakly
coupled with the surrounding plastic layers in all seismic zones of the Earth and the formation of fractures
related with the strong earthquakes and the planetary cataclysms) are induced by the combined non-
stationary cosmic energy gravitational influence of the planets of the Solar System, the Sun and the Moon.

3.3. The energy gravitational influence of the Sun on the Earth owing to the gravitational interaction
of the Sun with the outer large planets (the Jupiter, the
Saturn, the Uranus and the Neptune) of the Solar System

3.3.1. The evaluations of the relative characteristic maximal positive instantaneous energy
gravitational influences of the Sun on the Earth owing to the gravitational
interaction of the Sun with the outer large planets of the Solar System

We shall consider the movement of the Sun, the Earth t, and the outer large planet T; (j=35,6,
7,8) in the ecliptic plane (see Fig. 10) around the combined mass center C(S, j) of the Sun and the outer
large planet T; in the approximation of the elliptical orbits of the Sun, the Earth and the outer large planet

T;. The combined mass center C(S, ) of the system the Sun — the outer large planet T i (the Sun and the
outer large planet T;) is considered as the right focus F; =C(S, j) of the elliptical orbits of the outer large
planet T; (j=35,6,7,8) and the Earth t,.

We have the following relations:
joF
I (¢j (1) = J

(1+e;cosg;(1)) ’

(j=5,6,7,8) (3.79)
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Ps;
(1+egcosg;(1))

I (@5 () = 15 (@, (1) + 1) = s (j=5,6,7,8) (3.80)

_ P;
r;(p;() = (Lt ercosp.(0) (3.81)

for the distance T ((Dj) between combined mass center C(S,j) and the mass center C ; of the planet T;,
for the distance I;(@; +7) between combined mass center C(S,j) and the mass center Cg =O  of the

Sun, and for the distance I3 ((03 (t)) between combined mass center C(S,j) and the mass center C3 of the
Earth 1,, respectively. Here P j and C j are the focal parameter and the eccentricity, respectively, of the
elliptical orbit of the planet T; (j=5,6,7,8). Ps; and esj =€ j are the focal parameter and the

eccentricity, respectively, of the elliptical orbit of the mass center Cg =O of the Sun. P3 and €3 are the
focal parameter and the eccentricity, respectively, of the elliptical Earth’s orbit. We have (oj(O) =0
(j=5,6,7,8), ¢(0)=m and ¢,(0) =0, respectively, for the initial time moment t = 0.

We shall consider the gravitational potential \|I§j (C;,0)= \|l§j (C3,t,1,(@5(t)) ) created by the
Sun in the mass center C, (of the Earth T, ) characterized by the distance I ((03 (t)) between from the

combined mass center C(S, j) of the Sun and the planet T;:
Mg
I3 (1)

where Mg =333000- M, is the mass of the Sun, I3 (t) :| I'y; (t) | is the distance between the mass

Vi (Co tr(py (D)= -y (3.82)

center Cg = O of the Sun and the mass center C, of the Earth T, .
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Fig. 10. The geometric sketch of movement of the outer large planet T; (the Jupiter, the Saturn,
the Uranus and the Neptune) and the Earth T, around the combined mass center C(S, j)

of the Sun and the outer large planet T,

We find the distance I3 (t) from the following relation:

(1 (1)” = (1, ()” + (15(1)” — 215 (D ()ecos( + @, (1) — @5 (1)) (3.83)
Consequently, the relation (3.82) can rewritten as follows:
M
y3(Cy,t) = s (3.84)

i 0 + (05,0 =21 (O, (Ocos(m+ 0,0 — oy (1)

0 s
We obtain the expression for the partial derivative —~W3; (C3, t) of the gravitational potential

ot
W?j(c39t):

g‘l’i' (C,,0) = VMsrsJ‘((oj + )t (¢33)Sin((03 - (Dj) d(”j (t) N
ot (15 (1) dt
. 3.85
, Mt (9 + megsing (1 (g, + 1) + 1, (9 )cos(p, ~ )] dop (1) 59
(I O’ 1+ €4;Co8Q;) dt

Using the expressions (3.80), (3.81) and (3.83), the relation (3.85) can be rewritten as follows:

0 Ps; p
— 3 (C,,0) =yM J ;
&W3J( 58 =M (1+egcos;) (1+e5c089;)

sin(g; — ¢j) x
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de; (V)
dt

2
Py ol Ps | PsiPscos(@; — ;) ’
(1+egcos;) (1+e;cosp;) (1+egcos@;)(1+ e cos;)

(3.86)
N YMssz‘eSjSin¢j Ps; + p;cos(o; — ¢j)
(1+esjcosg0j)2 (1+egcosgp;)  (1+e;c080;)
de;(t)
y dt
2 2 5
Ps; N p; 49 ijp3COS(§0j —¢3)
(1+egcos9;) (1+e;cose;) (1+egcos9;)(1+e;cos9;)

The first term of the expression (3.86) gives the principal contribution to the partial derivative

0
a\y; (C;,1). The expression (3.86) contains the additional second term (vanishing at Cs; —0) related

with the contribution to the partial derivative —\|IS} (C;,t) of the eccentricities €; and €y =¢€; of the
ot 3j 3 J ) J

elliptical orbits of the outer large planet T i (=5, 6,7, 8) and the Sun, respectively.

The combined maximal contribution of this additional second term to the partial derivative

%\yi (C,, t) is of the order

0 s
O(ej)(maxaw3j(c3,t)j. (3.87)

Consequently, the contribution of the first term of the expression (3.86) is O(l/ € j) times larger than the

contribution of the additional second term related with the eccentricities €; and Cg; = €; of the elliptical

orbits of the outer planet T; (j=5, 6, 7, 8) and the Sun, respectively.

i . iy 0 .
To evaluate the characteristic maximal positive value char.max. pos.a\ygj (C;,t) of the partial

ot

with the conditions

S
derivative — V3; (C5,t) (given by the expression (3.86)) we consider the time moments t,(k), related

sin(@; — ;) =1, cos(p, —9;) =0, (3-88)
which give the following relation for the angles @3 and (Dj

(q03—g0j)=g+2nk, k=0,1,2.... (3.89)

Considering the following relations (for the corresponding hypothetical circular orbits of the Earth and
the planet T; (j=35,6,7,8)) for the angles @,(t) and @;(t):
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2n 21
%@z?tgmz?m (3.90)

3 j
the condition (3.89) gives (for k =0) the following time t, and the corresponding angles ¢;(t,) and
¢j (t*) :
I T,

L. L (3.91)
4(T,-T,)

which result to the characteristic maximal positive value char. max. pos.aw;(c3,t) of the partial

derivative %\V; (C5,t):

YMssz' p; o. X
(14 egc0sg(t.)) (1+e,c0s0;(t.))

0 0
char. max. pos. E\p; (Cs,t) = EW“ (t.)=

|
x 7+ (3.92)

Psi 2+ p; :
(1+egcosg;(t.)) (1+e,cos¢,(t.))

Ps; 1

(1+cgeosp, (L)) :
ecosQ; (t. Py ) D,
(1+egcos;(t.)) (14 e,c080,(t.))

We shall use the relation [Simonenko, 2007; 2009; 2010] for the maximal positive value

+YMgpgiegsing; (t.)

32"

max%ww (Cs,int) (of the partial derivative %\VW (C,,int) of the gravitational potential ), (C;,int)

created by the Mercury (moving around the mass center O of the Sun along the hypothetical circular orbit) at
the mass center C3 of the Earth):

max%w3M (C,,int) = p(1,C,) MR R o @y (3.93)

[Ros + Roy 1"
as a scale of the energy gravitational influence of the Sun (owing to the outer large planets t; (j=5, 6, 7, 8)

of the Solar System) on the Earth. To evaluate the relative power of the energy gravitational influence of the
Sun (owing to the outer large planets T; (j=5, 6, 7, 8) of the Solar System) on the Earth as compared with the

power of the energy gravitational influence of the Mercury, we find the ratio fgy\(, C;,char.) of the

characteristic maximal positive value char. max. pos. ing (C;,t) (given by the expression (3.92)) and
ot
0 .
the maximal positive value maxa\y3M (C,,int) (given by the expression (3.93)):

char. max. pos. aatng (Cs, 1)

fsunmUs C;, char.) = 3
max a\VaM (C;,int)

ot MR AR [TRGT (=€) (e 1-ed)
2p(1,C,) M, R4R,, T (1-€3)° (1+\/l—e§)
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1

X 2 32 X
Ps; 1 1
(1+egcos@.(t.)) {JJ +
¥ ! ps ) (I+egcosg,(t.))”  (1+e;c089,(t.))°
sin Q. (t, A
X ! + SN ¢ (t.) Zﬁ . (j=5,6,7,8) (3.94)
(1+esc0505(t.))  (1+egcos9(t.))” p;

2
where (&j is given by the following relation (j=5,6,7,8):
P;

p_;:(ijjjz_[ijz[&]:{ijz (- Ry, (1+41=e)) |

pi My ) (Mg ) (ps) (M) (=eD Ros (14 f1-¢?)

(3.95)
S

Using the relation (3.95), the ratio g, (J, C;,char.) (given by the expression (3.94)) can be rewritten as

follows:
M.[R2. +R2 [PR. T (1-e?)(1++/1—¢*)
foonni > ;- char.) = R, 0‘]: ol e;)z( 632) x (3.96)
2p(1,CMRER o, T (1-e2)*(1+/1-¢?)
1 1
X(1+esjcosq)j(t*)) , — 2 3 %
M; (1-¢}) Ry (L+4/1-¢?) 1 N 1
Mg (1-¢3) R, (1+\/1—e§) (I+egcos@,(t.))*  (1+e;c0s¢4(t.))’
1 e.sinQ.(t, M. (1-¢e’) Ry, (1+4/1—¢?
+ Sj (PJ( ) _]( _]) 0Oj ( 3) (j:5’6’7’8)

X .
(I+escos@y(t.))  (1+egeos@(t.))” Mg (1-€3) Ry, (1+\/1—ej?)

The obtained formula (3.96) is valid only for the outer large planets (the Jupiter, the Saturn, the Uranus
(T5) and the Neptune) of the Solar System. Using the formula (3.96) and the planetary numerical values

[Zhirmunsky and Kuzmin, 1990; Simonenko, 2007; 2008; 2009; 2010], we calculate the following numerical
values (of the non-dimensional energy gravitational influences of the Sun on the Earth owing to the
gravitational interaction of the Sun with the outer large planets): fg (5, C;, char.) = 884.935424 (for the

Sun owing to the gravitational interaction of the Sun with the Jupiter), fg (6, C;,char.)=194.923355

(for the Sun owing to the gravitational interaction of the Sun with the Saturn),
fyonm (7, C;,char.) =21.27951 (for the Sun owing to the gravitational interaction of the Sun with the

Uranus) and  f (8, C;,char.) =20.833557 (for the Sun owing to the gravitational interaction of the Sun
with the Neptune).

Taking into account the calculated numerical values f,,(,C,,char.) (j=5,6,7,8), we obtain the
following order of significance of the outer large planets of the Solar System: the Jupiter (Ts), the Saturn

(T ), the Uranus (T,) and the Neptune (T,) in respect of the evaluated characteristic maximal positive

instantaneous energy gravitational influences of the Sun on the Earth owing to the gravitational interaction of
the Sun with the outer large planets of the Solar System.
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3.3.2. The evaluations of the maximal positive integral energy gravitational influences of the Sun on
the Earth owing to the gravitational interaction of the Sun with the outer large planets in the first
approximation of the circular orbits of the planets of the Solar System

We shall use the relation (3.85) for the evaluation of the maximal positive integral energy gravitational
influences of the Sun on the Earth owing to the gravitational interaction of the Sun with the outer large
planets in the first approximation of the circular orbits of the outer large planets of the Solar System.

Considering the orbit of the outer large planet T; (j=5,6,7,8) of the Solar System as the circular (in the
first approximation), we obtain that the orbit of the mass center Cg = O of the Sun may be considered as
circular also (in the first approximation) for the closed system the Sun — the outer large planet T; (the Sun
and the outer large planet T;). Consequently, we can consider (in the first approximation) in the relation
(3.85) the average radius <rsj> instead of rg; for the hypothetical circular orbit of the mass center C,=0
of the Sun in the closed system the Sun — the outer large planet T; (j=5,6,7,8). We can consider (in the
first approximation) in the relation (3.85) the average radius R ; of the Earth’s orbit instead of r;. The
average radius <rsj> is given by the following expression
MJ
(1) =R, M. (3.97)
where M is the mass of the Sun, M ; is the mass of the planet T; (j=35,6,7,8) . Using the relation (3.97)
and the relations ¢ = ,t, ¢, = ;t (for the hypothetical circular orbits of the Earth and the planet T,

around the combined mass center C(S, j) of the Sun and the planet T;), the relation (3.85) can be rewritten

as follows

0 YM R ;R ;0 sin(®; — o)t

(3.98)

(G5, 1) =

32"

= Vs
a M; 2 2 M;
Ry, M +RG; +2R; HROSCOS((Dj — o)t

S S

The main interest of this Subsection is related with the maximal positive integral energy gravitational

influences of the Sun on the Earth owing to the gravitational interaction of the Sun with the outer large

planets T; (j=5,6,7,8):

max AE;(Sun—1;, 04,03, t, ;) (3.99)
under the following initial (for the initial time moment t = t,) angles: ¢, = 0 and ¢,; = 0 characterizing
the initial configuration of the outer large planet T; and the Earth T,, respectively. These initial angles
(9g = 0 and @,; = 0) correspond (see Fig. 10) to the minimal distance between the mass center C j of the

outer large planet T; and the mass center C, the Earth T, for the initial time moment t=t, =0. Taking

0
into account @, =0, @y; =0 and using the derived expression (3.98) for E\V; (C;,t), we have the

following expression for the integral energy gravitational influence of the Sun on the Earth owing to the
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gravitational interaction of the Sun with the outer large planet T;:

t
0 N gy
AE,(Sun—1,,0,0,t,t,) = M3j§w§j(c3,t )dt’ =
to

h YM R R ;0 sin(w, —o,)t'dt’ . (3.100)

32

M;

S S

to Mj ? ) Mj ,
Ry, M. +R; +2R M—Rmcos(mj —o;)t

Introducing the following designations

, MY M, 3 101
BSj =R, + ROj M > Xsj = 2R03R0j M. a; =yM;M;R;Rp0;, (3.101)
s s
the expression (3.100) can be rewritten as follows

a;sin(o, —o;)t'dt’

t
A E,=Sun-1,,0,0,t,t,)= R
e : ’ f[[BSj"'XSjCOS((Dj_(’%)t ]3/2

Introducing the new variable u = cos(® i” o;)t", the expression (3.102) can be rewritten as follows

(3.102)

cos(m;—w3)t

du

3/2 °
cos(; -3 )ty (O)j - ('03)|J35j + XSjuJ

AE; =(Sun-r1;,0,0,t,t)) = (3.103)

Taking into account the relation

J' du 2 1

= F(u) = ——= +C, (3.104)
|BSj +X5ju|3/2 Xsi BSj + Asid v

and integrating the relation (3.103), we have the following expression

2a., 1 1
AE,(Sun—1.,0,0,t,t)) = ! - .
e ! ’ (05 — 0%y |_BSj + X5;C08(®; — @, )tJm |_l3$j + X5C0S(®; — 0, )toJU2
(3.105)
Considering the initial time moment t, = 0, the expression (3.105) gives the relation:
AE.(Sun—1.,0,0.t,0) = — 1 ! ! (3.106)
3 — LU, Uy Ly = - . .
¢ : (05 — (Dj)XSj [BSJ' + XSjCOS((Dj - 033)t]1/2 [BSJ' + s ]1/2

The relation (3.106) gives the maximal positive integral energy gravitational influences of the Sun on the
Earth owing to the gravitational interaction of the Sun with the outer large planets T; (j=5,6,7,8):

max A E,(Sun~1,,0,0,t,0) = A E,(Sun~1,,0,0,t/(3,),0) =

__ ! - ! (3.107)
(05 _('Oj)XSj [BSj _ij‘]l/2 [st +XSjJ1/2 ’ ‘
* . 1 T3TJ
which are attained at first under the time moments t=1t,(3,j) = ———-—, where j=5,6,7,8. The
2(T,-Ty)
following time moments
e~ 1 TT T,T,
3, )=~ +n (=5,6,7,9:1=0,2,3, ... )
2(T-T,) (T,-T))

give the same maxima

max AE;(Sun-1,;,0,0,t,0)=A_E;(Sun-1,;,0,0,t;(3,]),0) =

— R (3.108)
(('03_0‘)j)XSj [BSj_XSj]l/Z |_BSj+XSjJ1/2 , ‘
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which are attained under the time moments t=t;(3,j), where j=5,6,7,9;n=0, 1,2, 3, ... . The time
moments t=t;(3,]) define the planetary configurations characterizing by the maximal distances between
the mass center C i of the outer large planet T i (G =35,6,7,9) and the mass center C; of the Earth t,.
Taking into account the designations (3.101), the relation (3.108) can be rewritten as follows

2yM;M R T 1
_ 2
(T;-Ty) R _(ROJMJ.)

03

Mg

mtelegE3(Sun—Ij,0, 0,t,0)= (3.109)

We shall use the expression (3.48) as a measuring unit for evaluations of the maximal positive integral
energy gravitational influences of the Sun on the Earth owing to the gravitational interaction of the Sun with

the outer large planet T; (j=5,6,7,8). Considering the ratio of the maximal positive integral energy

gravitational influence max A E;(Sun—t;,0,0,t,0) (given by the expression (3.109)) of the Sun on the
t

Earth (owing to the gravitational interaction of the Sun with the outer large planets 7;) and the maximal

positive integral energy gravitational influence max A g1'33(171,0,0,‘[,0) (given by the expression (3.48)) of
t

the Mercury on the Earth, we obtain the relative values s(Sun—1 i first approx.) of the maximal integral

energy gravitational influences of the Sun on the Earth owing to the gravitational interaction of the Sun with
the outer large planets T; (j=5,6,7,8):

max A E;(Sun-1;,0,0,t,0)
s(Sun -, first approx.)=— =

max A,E;(1,,0,0,t,0)

_ Mj ROj (T3 'T1) (R(st 'Ré1)
M; Ry, (T;-Ty) 5 R oM, ’
R03 - M
S

(3.110)

Using the formula (3.110) and the planetary numerical values [Zhirmunsky and Kuzmin, 1990;
Simonenko, 2007] of the average radii of orbits of the Earth, the Mercury and the Jupiter (j=5), the time
periods of circulations around the Sun and the masses of the Jupiter, the Mercury and the Sun, we calculate

the numerical value s(Sun — 1, first approx.) =4235.613239 , which means that the maximal integral
energy gravitational influence of the Sun (owing to the gravitational interaction of the Sun with the Jupiter)
on the unit mass of the Earth (at the mass center C; the Earth 71;) is

s(Sun — 1, first approx.)/s(5) = 4235.613239/31.319= 135.2410115 times larger than the power

of the maximal integral energy gravitational influence of the Jupiter (at the mass center C; the Earth T,).

Using the formula (3.110) and the planetary numerical values [Zhirmunsky and Kuzmin, 1990;
Simonenko, 2007] of the average radii of orbits of the Earth, the Mercury and the Saturn (j=6), the time
periods of circulations around the Sun and the masses of the Saturn, the Mercury and the Sun, we calculate

the numerical value s(Sun—t,, first approx.) =887.4442965, which means that the maximal integral
energy gravitational influence of the Sun (owing to the gravitational interaction of the Sun with the Saturn)
on the unit mass of the Earth (at the mass center C; the Earth T;) is s(Sun—1,, first approx.)/s(6) =
887.4442965/1.036 = 856.6064638 times larger than the power of the maximal integral energy
gravitational influence of the Saturn (at the mass center C, of the Earth t,).

Using the formula (3.110) and the planetary numerical values [Zhirmunsky and Kuzmin, 1990;
Simonenko, 2007] of the average radii of orbits of the Earth, the Mercury and the Uranus (j=7), the time
periods of circulations around the Sun and the masses of the Uranus, the Mercury and the Sun, we calculate

the numerical value s(Sun-—t,, first approx.)=93.8337322, which means that the maximal integral
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energy gravitational influence of the Sun (owing to the gravitational interaction of the Sun with the Uranus)
on the unit mass of the Earth (at the mass center C; the Earth t5) is s(Sun —t,, first approx.)/s(7) =
93.8337322/0.0133 = 7055.167834 times larger than the power of the maximal integral energy gravitational
influence of the Uranus (at the mass center C; of the Earth T;).

Using the formula (3.110) and the planetary numerical values [Zhirmunsky and Kuzmin, 1990;
Simonenko, 2007] of the average radii of orbits of the Earth, the Mercury and the Neptune (j=8), the time
periods of circulations around the Sun and the masses of the Neptune, the Mercury and the Sun, we calculate

the numerical value s(Sun-—tg, first approx.)=_87.8477601, which means that the maximal integral

energy gravitational influence of the Sun (owing to the gravitational interaction of the Sun with the Neptune)
on the unit mass of the Earth (at the mass center C; of the Earth T,) is

s(Sun — 1, first approx.)/s(8) = 87.8477601/0.003229 = 27205.87182 times larger than the power of the
maximal integral energy gravitational influence of the Neptune (at the mass center C; of the Earth T;).
Thus, taking into account the calculated relative values s(Sun—1;, first approx.) of the maximal
integral energy gravitational influences of the Sun on the Earth owing to the gravitational interaction of the
Sun with the outer large planets T; (j=35,6,7,8), we obtain the following order of signification of the
outer large planets T; (j=5,6,7,8) of the Solar System: the Jupiter (s(Sun—7tj, first approx.)=
4235.613239), the Saturn (s(Sun — 1, first approx.) =887.4442965), the Uranus

(s(Sun —1,, first approx.)=93.8337322) and the Neptune (s(Sun—1t,, first approx.)= 87.8477601)
in respect of the established evaluation of the maximal integral energy gravitational influences of the Sun on
the Earth owing to the gravitational interaction of the Sun with the outer large planets T; (j=5,6,7,8). We

establish that the Sun induce the main maximal integral energy gravitational influences on the Earth owing to
the gravitational interaction of the Sun with the outer large planets T; (j=35,6,7,8).
Considering the aspect of the cosmic gravitational preparation of the strong earthquakes, we can state

the established predominance of the maximal integral energy gravitational influences of the Sun on the
Earth owing to  the  gravitational interaction of the Sun  with the  Jupiter

(s(Sun — 14, first approx.) = 4235.613239), the Saturn (s(Sun—1,, first approx.)= 887.4442965),
the Uranus (s(Sun-—t,, first approx.) =93.8337322) and the Neptune (s(Sun-t,, first approx.)=
87.8477601) along with the established [Simonenko, 2007; 2009] Venusian (S(2) =89.6409) and the

Jupiter’s (s(5)=31.319) planetary energy gravitational predominance and the established [Simonenko,

2009; 2010] significant maximal integral energy gravitational influence of the Moon
(s(Moon, second approx.) =13.0693) on the Earth.

Thus, taking into account the previously established planetary [Simonenko, 2007] and lunar
[Simonenko, 2009; 2010] numerical values and also the calculated relative values

s(Sun—t i first approx.) of the maximal integral energy gravitational influences of the Sun on the Earth

owing to the gravitational interaction of the Sun with the outer large planets T; (j=35,6,7,8), we obtain the

following order of significance of the cosmic bodies of the Solar System: the Sun (owing to the gravitational
interaction of the Sun with the Jupiter, the Saturn, the Uranus and the Neptune), the Venus, the Jupiter, the
Moon, the Mars, the Saturn, the Mercury, the Uranus, the Neptune and the Pluto in respect of the evaluated
integral energy gravitational influences of these cosmic bodies on the Earth.

3.4. The real cosmic energy gravitational genesis of the strong earthquakes and the global
planetary cataclysms

3.4.1. The confirmation of the real cosmic energy gravitational genesis of
preparation of earthquakes
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Using the formula (3.51), we evaluated [Simonenko, 2007; 2009; 2010] the numerical value

E g(T23D33mT) of the integral energy gravitational influence of the Venus on the macroscopic

continuum region T (the focal region of the preparing earthquake) of mass m_ near the surface point D,
of the Earth during the time

Tg(2) = tf(3,2) = li
2 (Tz - T3)
of the energy gravitational influence of the Venus on the macroscopic continuum region T of the Earth.
Using the expression (3.51) for the maximal positive integral energy gravitational influence

=291.902 days 3.111)

E e (T2, D3, mt) of the Venus (i = 2) on the macroscopic continuum region T of mass m_ near the
point D, of the Earth, we obtained [Simonenko, 2007; 2009; 2010] the obvious estimation for the value
Eg(TZ’D3’m‘L’) :
Ro Ty _
2 52 2
(Ro3 - Roz)(T3 - Tz)

Eg(TZ’D3’mT) =2y m M

=2y(L.)’p M, — R§’2T3 >0, (3.112)
(Roa - Roz)(T3 - Tz)

where the final expression for the estimation Eg (Tz s D3 s mt) is given for the focal region of the cubical

form characterized by the size [_ of the cube. Considering the following numerical values: /. =10 km

p, =5000 kg/m3 (the average density of the cubical focal region) and using the numerical value

¥=6.67-10"J-m/kg®> (of the gravitational constant) and the following known [Zhirmunsky and
Kuzmin, 1990] parameters of the Solar System: Ty = T, = 224.7 days, Roy =R = 108.1-10° km, My=M, =
0.82Ms, M3 =6-10*kg, T3 = 365.3 days, we calculated [Simonenko, 2007; 2009; 2010] from the

expression (3.112) the numerical estimation for the value Eg (T 29 D 39 mt) :
E,(1,,D;,m,) =8.619-10"7, (3.113)

which is close to the change “ AW ~10*°J > [Vikulin, 2003; p. 94] of the rotational kinetic energy of the
Earth during the strongest earthquakes. The order of magnitude of the estimation (3.113) for the value

E g (Tzo D39 mt) is consistent with the earlier estimation of the seismotectonic energy EST [Vikulin,
2003; p. 94], which can discharge in the focal region of the strongest earthquakes. Obviously, the
seismotectonic energy EST (T2 > D3 > mr) cannot be larger than Eg (T2 ,D 3 mt) :

E¢(15,D5,m,) <E (1,,D;,m,). (3.114)

It was pointed out [Vikulin, 2003; p. 96] that the coincidence of the values EST and AW is not the

casual fact: it is the indication that the strongest earthquake can be considered as the energy quantum
corresponding to the regular change of the rotational regime of the Earth. Using the equivalent generalized
differential formulations (1.43), (1.50) and (1.53) of the first law of thermodynamics for the focal region T
of the preparing earthquake, we found rigorously the equality of the orders of the magnitude of the values

EST and AW for the strongest earthquakes. Consequently, the coincidence of the orders of the magnitude
of the values Eq;, AW and E_(7,,D;,m,) is the indication that the regular changes of the rotational

regime of the Earth are related with the regular discharges of the accumulated potential energy (in the
different focal regions of earthquakes) supplying by the cosmic gravitational energy influences of the planets
of the Solar System, the Sun and the Moon.

Thus, based on the equivalent generalized differential formulations (1.43), (1.50) and (1.53) of the first
law of thermodynamics used for the Earth’s macroscopic continuum region T (the focal region of the
preparing earthquake), we evaluated [Simonenko, 2007; 2009; 2010] the reality of the cosmic energy
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gravitational genesis of preparation of the earthquakes.

3.4.2. The evidence of the integral energy gravitational influence on the Earth
of the Sun (owing to the gravitational interactions of the Sun with the Jupiter 7, and the Saturn
T, ) and the Moon as the predominant cosmic trigger mechanism of the

earthquakes preparing by the combined integral energy gravitational influence
on the Earth of the Sun (owing to the gravitational interactions of the Sun with

the Jupiter T, and the Saturn 7., the Uranus 7, and the Neptune t;), the
Venus, the Jupiter, the Moon, the Mars and the Mercury

We evaluated [Simonenko, 2007] the relative (normalized on the maximal integral energy gravitational
influence of the Mercury T, on the Earth) average integral energy gravitational planetary influences
corresponding to the time duration T,y /2 of the maximal integral energy gravitational influence of the
Moon on the Earth. We took into account the time durations of the maximal integral energy gravitational
influences on the Earth of the inner planets (the Mercury T, and the Venus T, ):

1 TT,

5 (T3 - Ti) ,
which are the time durations of supplying of the cosmic planetary gravitational energy from the inner planets
(i=1, 2) to the focal region of the preparing earthquakes. We took into account the time durations of the
maximal integral energy gravitational influences on the Earth of the outer planets (the Mars t,, the Jupiter

T,()=t;(13)= (i=1,2), (3.115)

T, the Saturn 74, the Uranus T,, the Neptune T, and the Pluto 1, ):
1 TT,
2(T -T,)
which are the time durations of supplying of the cosmic planetary gravitational energy from the outer planets
(i=4,5,6,7,8,9) to the focal region of the preparing earthquakes.

T,()=t;(3,i)= , (i=4,5,6,7,8,9) (3.116)

We defined [Simonenko, 2007] and calculated the relative values S(l) (normalized on the maximal

integral energy gravitational influence of the Mercury (i =1) on the Earth) of the maximal integral energy
gravitational influences on the Earth of the planets of the Solar System (i =1, 2, 4, 5, 6, 7, 8, 9). We
evaluated [Simonenko, 2007] the relative (normalized on the maximal integral energy gravitational influence

of the Mercury (i =1) on the Earth) average values C(l) of the integral energy gravitational influences on

the Earth of the planets of the Solar System corresponding to the time duration TMOON /2 of the maximal

integral energy gravitational influence of the Moon on the Earth. This evaluation is given by the following
formula [Simonenko, 2007]:
e(i)=s(i)%,(i=l,2, 4,5,6,7,8,9). (3.117)

g
Using the expression (3.115) for the time T, (i) of supplying of the cosmic planetary gravitational

energy from the inner planets (i=1, 2), the expression (3.116) for the time T, (i) of supplying of the cosmic
planetary gravitational energy from the outer planets (i = 4, 5, 6, 7, 8, 9) and the expression (3.117) for the
relative average values e(i) , we calculated the following numerical values [Simonenko, 2007]:
T,(1)=57.96 days and (1) =0.2547 (which is one order of magnitude smaller than
s(Moon, second approx.) =13.0693) for the Mercury; T,(2) =291.902 days and e(2) = 4.5342
(which is smaller than s(Moon, second approx.) =13.0693 ) for the Venus; T, (4) =390.0545 days and
e(4) = 0.0999 (which is significantly smaller than s(Moon, second approx.) =13.0693) for the Mars;
T,(5)=199.4705 days and e(5)=23182  (which is smaller significantly than
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s(Moon, second approx.) =13.0693 ) for the Jupiter; T,(6)=189.069 days and e(6) = 0.0809
(which is significantly smaller than s(Moon, second approx.) =13.0693) for the Saturn;
T,(7) =184.8506 days and e(7) =0.001066 (which is four orders of the magnitude smaller than
s(Moon, second approx.) =13.0693)  for  the  Uranus; T,(8)=183.7653 days  and
e(8) =0,0002594  (which is  four-five orders of the magnitude smaller than
s(Moon, second approx.) =13.0693) for the Neptune; T, (9) =183.3905 days and ¢(9)=1.1671- 10°

(which is nine orders of the magnitude smaller than s(Moon, second approx.) =13.0693) for the Pluto.

We established [Simonenko, 2007] the following order of significance of the planets of the Solar
System and the Moon for the cosmic gravitational preparation of the strong earthquakes: the Venus

(s(2) =89.6409), the Jupiter (s(5) =31.319), the Moon (s(Moon, second approx.) =13.0693 ), the
Mars (S(4) =2.6396), the Saturn  (s(6) =1.036), the Mercury (S(i) =1 ),  the Uranus
(s(7) = 0.0133), the Neptune (s(8) = 0.003229 ) and the Pluto (s(9) = 1.4495-107"). We established
[Simonenko, 2007] the different order of significance of the planets of the Solar System and the Moon
related with the defined relative average values €(1) : the Moon (s(Moon, second approx.) =13.0693),
the Venus (e(2) = 4.5342 ), the Jupiter (e(5) =2.3182), the Mercury (€(1) = 0.2547 ), the Mars
(e(4) =0.0999), the Saturn (e(6) =0.0809), the Uranus (e(7)=0.001066), the Neptune
(e(8) =0.0002594 ) and the Pluto (€(9) =1.1671-10). Taking into account the obtained [Simonenko,

2007] numerical values C(i) for the planets of the Solar System and the numerical value
s(Moon, second approx.) =13.0693 [Simonenko, 2009; 2010] for the Moon, we established

[Simonenko, 2009; 2010] the predominant significance of the Moon (along with the minor significance of
the Venus, the Jupiter and the Mercury) as the predominant cosmic trigger mechanism of the earthquakes
preparing by the combined integral energy gravitational influences on the Earth of the Venus, the Jupiter, the
Moon, the Mars and the Mercury.

Taking into account the additional significant results of Subsection 3.3, let us evaluated now the
relative (normalized on the maximal integral energy gravitational influence of the Mercury (i =1) on the

Earth) average values €4(j) (corresponding to the time duration TMOON /2 of the maximal integral energy
gravitational influence of the Moon on the Earth) of the integral energy gravitational influences on the Earth
of the Sun owing to the gravitational interaction of the Sun with the outer large planets T; (j=5,6,7,8).

This evaluation is based on the following formula:

es(j) = s(Sun — 1, first approx.)mw . (=5,6,7,8) (3.118)
T, ()
We take into account the time durations of the maximal integral energy gravitational influences on the Earth

of the Sun owing to the gravitational interaction of the Sun with the outer large planets T; (the Jupiter T,

the Saturn T, the Uranus T, and the Neptune Ty ):
N 1 TT .
T.(§)=t3,j))=——2—, (=5,6,7,8) (3.119)
O T

which are the time durations of supplying of the cosmic solar gravitational energy from the Sun (owing to
the gravitational interaction of the Sun with the outer large planets T;, j=35,6,7,8) to the focal region of
the preparing earthquakes. Taking into account the calculated relative values s(Sun—1 i first approx.) of
the maximal integral energy gravitational influences of the Sun on the Earth owing to the gravitational
interaction of the Sun with the outer large planets T; (j=5,6,7,8) and using the expressions (3.118) and
(3.119), we calculate the following numerical values: €4(5) =313.5305 (for the Sun owing to the Jupiter

T5), €5(6) =69.3047 (for the Sun owing to the Saturn ), €4(7)=7.4951 (for the Sun owing to the
Uranus T,) and €4(8) =7.0584 (for the Sun owing to the Neptune T, ).
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Taking into account the obtained [Simonenko, 2007] numerical values e(l) for the planets of the
Solar System, the numerical value s(Moon, second approx.) =13.0693 [Simonenko, 2009; 2010] for the

Moon and the obtained numerical values €4(j) for the Sun (owing to the gravitational interaction of the Sun
with the outer large planets T;, j=5,6,7,8), we establish the predominant significance of the Sun (owing to

the gravitational interactions of the Sun with the Jupiter T, and the Saturn t,) and the Moon as the

predominant cosmic trigger mechanism (along with the minor significance of the Sun (owing to the
gravitational interactions of the Sun with the Uranus T, and the Neptune T ), the Venus, the Jupiter and the

Mercury) of the earthquakes preparing by the combined integral energy gravitational influences on the Earth
of the Sun (owing to the gravitational interactions of the Sun with the Jupiter t; and the Saturn T, the

Uranus T, and the Neptune T, ), the Venus, the Jupiter, the Moon, the Mars and the Mercury.

3.4.3. The catastrophic planetary configurations of the cosmic seismology

3.4.3.1. The catastrophic planetary configurations related with the maximal (positive) and
minimal (negative) combined integral energy gravitational influence on the

Earth T, of the planets of the Solar System

Taking into account the considered planetary and lunar energy gravitational influences on the Earth
[Simonenko, 2007; 2009; 2010], we established [Simonenko, 2009; 2010] that the maximal probabilities of a
strong earthquakes (induced by the planetary and lunar energy gravitational influences on the Earth) are
attained in two catastrophic planetary configurations:

a) when the Sun, the Moon, the inner planets (the Mercury and the Venus) and the outer planets (the
Mars, the Jupiter, the Saturn, the Uranus, the Neptune and the Pluto) are aligned in a straight line with the
Earth, and moreover (in the first catastrophic configuration): the inner planets (the Mercury and the Venus)
are in close conjunctions with the Earth (and simultaneously in mutual close opposition), the outer planets
(the Mars, the Jupiter, the Saturn, the Uranus, the Neptune and the Pluto) are in close oppositions with the
Earth and the Moon in full moon or in new moon configuration depending on the temporal orientation of the
lunar orbit;

b) when the Sun, the Moon, the inner planets (the Mercury and the Venus) and the outer planets (the
Mars, the Jupiter, the Saturn, the Uranus, the Neptune and the Pluto) are aligned in a straight line with the
Earth, and moreover (in the second catastrophic configuration): the inner planets (the Mercury and the
Venus) are in close oppositions with the Earth, the outer planets (the Mars, the Jupiter, the Saturn, the
Uranus, the Neptune and the Pluto) are in close conjunctions with the Earth and the Moon in new moon or in
full moon configuration depending on the temporal orientation of the lunar orbit.

These two (shown on Fig. 11 and Fig. 12) catastrophic planetary configurations a) and b) are deduced
from the global prediction thermohydrogravidynamic principles. The catastrophic planetary configuration a)
(shown on Fig. 11) is founded based on the global prediction thermohydrogravidynamic principle (consistent
with the generalized differential formulations (1.43) and (1.50) of the first law of thermodynamics of the
established cosmic seismology [Simonenko, 2007; 2008; 2009; 2010]) associated with the maximal
(positive) combined planetary integral energy gravitational influence on the Earth:

t
AG,(H) = Jde = local maximum for time moment t°, (3.120)
to

where the time moment ¢° is related with the maximal (positive) combined integral energy gravitational

influence on the Earth T, of the planets of the Solar System for the time moment t =¢":

AG,(1") = max AG, (1) = mtax{ 29: j( [] Vs, pdV)dt}. (3.121)

!
i=Li#3¢, 1, ot
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Fig. 11. The catastrophic planetary configuration a) characterized by the maximal (positive) combined
integral energy gravitational influence on the Earth T, of the planets of the Solar System

The catastrophic planetary configuration b) (shown on Fig. 12) is founded based on the global
prediction thermohydrogravidynamic principle (consistent with the generalized differential formulations
(1.43) and (1.50) of the first law of thermodynamics of the established cosmic seismology [Simonenko,
2007; 2008; 2009; 2010]) associated with the minimal (negative) combined planetary integral energy
gravitational influence on the Earth:

t
AG,(t)= jde = local minimum for time moment t,, (3.122)

t
where the time moment ¢, is related with the minimal (negative) combined integral energy gravitational

influence on the Earth T, of the planets of the Solar System for the time moment t =1, :

AG,(t.) = minAG (1) = mtin{ 29: j(m%pd\/)dt}. (3.123)

i=Liz3(, "1,
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Fig. 12. The catastrophic planetary configurations b) characterized by the minimal (negative) combined
integral energy gravitational influence on the Earth T, of the planets of the Solar System

3.4.3.2. The catastrophic planetary configurations related with the maximal (positive) and
minimal (negative) combined integral energy gravitational influence on the

Earth 7, of the Sun and the planets of the Solar System

Taking into account the considered planetary [Simonenko, 2007; 2009; 2010] and the additional
(considered in Subsection 3.3) very significant solar energy gravitational influences on the Earth (owing to

the gravitational interaction of the Sun with the outer large planets T;, j=5,6,7,8), we establish that the
global planetary cataclysms (accompanied by the finite change of the space orientation of the Earth’s axis,
the irreversible deformation of the Earth’s surface and by the strong catastrophic earthquakes) are attained in

two catastrophic planetary configurations (determined by the planetary and solar energy gravitational
influences on the Earth) shown on Fig. 13 and Fig. 14, respectively.
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Fig. 13. The catastrophic planetary configuration 1 determined by the maximal combined integral energy
gravitational influences on the Earth (t,) of the Sun (due to the gravitational interactions of the Sun

(t,) with the Jupiter (t5), the Saturn (t,), the Uranus (t,), and the Neptune (t4) ), the Mercury (t,),
the Venus (t,), the Mars (t,) and the Jupiter (1) aligned in a straight line

These two (shown on Fig. 13 and Fig. 14) catastrophic planetary configurations 1 and 2 are deduced
from the global prediction thermohydrogravidynamic principles. The catastrophic planetary configurations 1
(shown on Fig. 13) is founded based on the global prediction thermohydrogravidynamic principle (consistent
with the generalized differential formulations (1.43) and (1.50) of the first law of thermodynamics of the
established cosmic seismology [Simonenko, 2007; 2008; 2009; 2010]) associated with the maximal
(positive) combined integral energy gravitational influence on the Earth of the planets of the Solar System

and the Sun (owing to the gravitational interaction of the Sun with the outer large planets T;, j=5,6,7,8):

t
AG(t)= J.dG = local maximum for time moment t°, (3.124)

to
where the time moment ¢° is related with the maximal (positive) combined planetary and solar integral

energy gravitational influence on the Earth T, for the time moment t =1¢":

AG(1") = max AG(t) = max{ > j (ma% pdV)dt' + Z j(j j j o dV)dt} (3.125)

i=1,i#3 ty T3

The catastrophic planetary configuration 2 (shown on Flg. 14) is founded based on the global
prediction thermohydrogravidynamic principle (consistent with the generalized differential formulations
(1.43) and (1.50) of the first law of thermodynamics of the established cosmic seismology [Simonenko,
2007; 2008; 2009; 2010]) associated with the minimal (negative) combined planetary and solar integral
energy gravitational influence on the Earth:

t
AG(t)= J.dG = local minimum for time moment t,, (3.126)
to

where the time moment ¢, is related with the minimal (negative) combined planetary and solar integral

energy gravitational influence on the Earth T, for the time moment t =¢, :

AG(t,) = min AG(Y) = mm{ > j (j j j v, pdV)dt' + Z j (j j oy pdV)dt} (3.127)

i= 11¢3t0 15 to
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Fig. 14. The catastrophic planetary configuration 2 determined by the minimal combined integral energy
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gravitational influences on the Earth (t,) of the Sun (due to the gravitational interactions of the Sun
(t,) with the Jupiter (t5), the Saturn (t4), the Uranus (t,), and the Neptune (tg) ), the Mercury (1,),
the Venus (t,), the Mars (t,) and the Jupiter (T,) aligned in a straight line

We can state (according to cosmic geophysics) without any doubt that all previous global planetary
cataclysms (accompanied by the finite change of the space orientation of the Earth’s axis, the irreversible
deformation of the Earth’s surface and by the strong catastrophic earthquakes) were occurred during a time
periods of the satisfactory realization of the catastrophic planetary configurations (shown on Fig. 13 and Fig.
14) of the planets and the Sun aligned approximately in a straight line, when the planets and the Sun are
visible (especially, for catastrophic planetary configuration 1 shown on Fig. 13) from the Earth within the
narrow angle range (related with one or two zodiacal constellations). Without any doubt, we can state that
all future global planetary cataclysms (accompanied by the finite change of the space orientation of the
Earth’s axis, the irreversible deformation of the Earth’s surface and by the strong catastrophic earthquakes)
will be related with the time periods of the satisfactory realization of the catastrophic planetary
configurations (shown on Fig. 13 and Fig. 14) of the planets and the Sun aligned approximately in a straight
line.

Thus, taking into account the obtained results of this Subsection 3.4.3 and the founded [2007; 2009;
2010] galactic energy gravitational genesis (considered in Section 2) of the time periodicity of 100 million
years [Hofmann, 1990] of the maximal endogenous heating of the Earth (explained by the periodic
deformation of the Earth due to the periodic energy gravitational influences on the Solar System of the center
of our Galaxy), we solve the major Wegener’s problem (Wegener, 1929) by finding the predominant cosmic
energy gravitational influences on the Earth (of the center of our Galaxy and the Solar System) capable of to
break up the supercontinent Pangaea and responsible for the subsequent continental drift.

3.5. The generalized thermohydrogravidynamic shear-rotational, classical shear (deformational)
and rotational models of the earthquake focal region 7, and the local energy and entropy
prediction thermohydrogravidynamic principles determining the fractures
formation in the macroscopic continuum region t

3.5.1. The generalized thermohydrogravidynamic shear-rotational and the classical shear
(deformational) models of the earthquake focal region based on the generalized
differential formulation of the first law of thermodynamics

Following the works [Simonenko, 2007a; 2007; 2008], we present the foundation of the generalized
thermohydrogravidynamic shear-rotational model of the earthquake focal region based on the generalized
differential formulation (1.53) of the first law of thermodynamics used for the earthquake focal region. Using
the evolution equitation (1.67) of the total mechanical energy of the subsystem 7T (the macroscopic
continuum region T ) of the Earth, we shall show now that the formation of fractures (modeling by the
jumps of the continuum velocity on some surfaces) are related with irreversible dissipation of the
macroscopic kinetic energy and the corresponding increase of entropy. We consider at the beginning the

analysis of formation of the main line flat fracture (associated with the surface F,(t) of the continuum

velocity jump) inside of the macroscopic continuum region T (bounded by the closed surface 01). The
macroscopic continuum region T may be divided into two subsystem t, and T, by continuing mentally

the surface F,(t) by means of surface R,(t) crossing the surface 0t of the macroscopic region T. The
surface of the subsystem T, consists of the surface (07), (which is the part of the surface 0t) and the
surfaces F (1) and R, (7). The surface of the subsystem T, consists of the surface (01), (which is the
part of the surface 071 ) and the surfaces F,(t) and R (7).
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0t=(01), V(01),

Fig. 15. The macroscopic continuum region T containing two subsystem T, and T, interacting on
the surface F, (1) of the tangential jump of the continuum velocity

Using the formulation (1.67), we have the evolution equations for the total mechanical energies of the
macroscopic subsystems T, and T, :

%(Kn +TC,) :% mev2 +\|f)pdV:
Jifpaivay m( nen, jdm Fav_Jifose, Foav . [f(v- ) a0

(o)

H vi(t)- T oo+ H v, (1) T dZgl +”J'%pdv, (3.128)

%(KTz +7C.) :% '[‘[J.(% v’ +\|/deV=
Hj-pdlvvd\/ j”( j d1VV *dv I” 2vie; pdV ” )) dQ, .

(01),
@) @) dz g [[(n@)- @) dE ] %Pd\’, (3.129)
£ (1) R, (1) 5

where Cl is the external unit normal vector of the surface (of the subsystem t,) presented by surfaces F, (1)
and R, (1), - C,l is the external unit normal vector of the surface (of the subsystem T, ) presented also by
surfaces F (1) and R, (t). Adding the equations (3.128) and (3.129) (by using the equality

dzgl - dX ¢, of the elements of area of surfaces F,(t) and R (7)), we get the evolution equation for
the total mechanical energy (K, +7T )= (KTl -I‘KTz + ﬂ:rl + ﬂ:rz) of the macroscopic region T

consisting from subsystems T, and 7, interacting on the surface F,(t) of the tangential jump of the
continuum velocity:
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) S5 e pav-
- I}[ I pdivvdV J. '! j(% n-n, j(divv)2 dv _ I!j2v(eij )2 pdV .

+”(v-(n-T)) Q. . ”((vl(rl)—vl(rz))'(gl -T)) dZ, +”j%PdV, (3.130)

ot E (1)

where V, (Tl) is the vector of the continuum velocity on the surface F,(t) in the subsystem t,, V; (’l? 2)

is the vector of the continuum velocity on the surface F,(t) in the subsystem T, .
The evolution equation (3.130) takes into account the total mechanical energy

(K, +T) = (KTl +K, +T + ﬂ:rz) of the macroscopic region T consisting from subsystems T,

and T, interacting on the surface F,(t) of the tangential jump of the continuum velocity. The first term in

the second row (of the equation (3.130)) describes the evolution of the total mechanical energy of the
macroscopic continuum region T due to the continuum reversible compressibility, the second and the third
terms in the second row expresses the dissipation of the macroscopic kinetic energy by means of the
irreversible continuum compressibility and the velocity shear. The forms of three terms in the second row (of
the equation (3.130)) are related with the considered model of the compressible viscous Newtonian
continuum. The fourth, fifth and the sixth terms in the third row (of the equation (3.130)) are the universal

terms for arbitrary model of continuum characterized by symmetrical stress tensor 1 . The fourth term
express the power

Wipo =0A o /dt= H(V ' (n ' T)) dQ, (3.131)
ot

of external (for the continuum region T) non-potential stress forces acting on the boundary surfaces 0t of
the macroscopic continuum region T . The fifth term express the power of external (for the continuum region

1) forces on different sides of the velocity jumps during the fractures formation on the surfaces F, (7). The

sixth term in equation (3.130) presents the power of the total mechanical energy added (or lost) as the result
of the Newtonian non-stationary gravitational energy influence on the macroscopic continuum region T
related with variations of the potential \ of the gravity field in the continuum region T.

Consider the equation (3.130) for one continuum velocity jump on the non-stationary surfaces F, (1)
during the time interval (t,t+ At). We calculated [Simonenko, 2007] the energy dissipation during
formation of the surface dislocation. Taking into account the form of fifth term on the right-hand side of the

evolution equation (3.130), we obtained [Simonenko, 2007] the expression for the work SADP’F](T) (done
during the time interval (t,t+ At) by the external (for the continuum region T ) non-potential stress forces

acting on different sides of the velocity jump on the surface F,(1)):

t+At
OA k(0= J J.[((VI(TI) =v,(1,)) (gl T)) dzgl t, (3.132)
t K(?)
which reduces to the following expression (after transposition of integration order):
t+At
OA k(0= ” I(Vl (1) = vy(1,)- (5, - T) dt |d=, (3.133)
F(o\ t

To test the formula (3.133), we calculated [Simonenko, 2007] the energy SAnp, As » which dissipates

during formation of the surface dislocation on the small surface AYX during the time interval (t,t+ At).

Using the theorem about the average value and integrating the internal integral on time, we obtained
[Simonenko, 2007] from relation (3.133) for F,(1)=AZX the following relation:
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58, =[] (WG, 1+ A) —W(=E,, t+AD)- < (G, - T) > dZ, (3.134)

where < (C1 ) T) > is the average value of the stress vector for the element of area dz ¢, of the two-side

surface AX, W(Cl,t + At) and W(—Cl,t + At) are the vectors of the continuum displacement on

different sides of the element of area dzél of the two-side surface AX in the points characterized by

normal unit vectors C.>1 and - Ql . Using the obvious expression for “linear” time average < (§1 ’ T) >

<@ 1) > -2 (0G0 -p(-L, t+AD) a9

as the arithmetical average of the values of the stress vectors P on the different sides from the surface of the

jump of the continuum velocity, we obtained [Simonenko, 2007] the expression for the elementary work of
the external non-potential stress forces on the two-side surface AX of dislocation:

S0 [ OVt A0 = WG, 0+ 80)- (G0 + PGy t+ AOME . 130

This expression was obtained in the frame of the classical linear approach [Sedov, 1994; p. 544] to formation
of surface dislocations in rigid compressible continuum on the small area of surface AX. It is clear that the
suggestion (3.135) is valid only for weak tangential jumps of the continuum displacement. Consequently, we
can consider the expression (3.132) as the natural nonlinear generalization of the expression (3.136) for

arbitrary surface F, (1) of dislocation and for strong tangential jumps of the continuum displacement on the

surface F, (1) of dislocation. The work (3.132) of the external (for the continuum region T) non-potential

stress forces should be negative. The sufficient energy OE d.F,(r) needed for formation of the surface F, (1)
of dislocation is equal to the work of the internal forces in the macroscopic continuum region T . The energy

@ 9,

OE dF(v) shouldbe positive and equal to the expression (3.132) with the sign *-™:

t+At
OE 5 (1)=-0A 15 (0=~ _[ J.[((Vl(rl) - v,(1,)) (gl : T)) dzgl t>0. (3.137)
t E(7)

The formulae (3.132), (3.136) and (3.137) are obtained (taking into account the generalized differential
formulation (1.43) of the first law of thermodynamics) for the model of continuum characterized by the

arbitrary symmetrical stress tensor T .
The macroscopic internal shear kinetic energy (KS)Tl (of the subsystem T,), the macroscopic internal

rotational kinetic energy (Kr)Tl (of the subsystem t,) and the macroscopic kinetic energy of shear-

coup
s, T

internal shear-rotational kinetic energy (Ks_r)ﬁ [Simonenko, 2004; 2005; 2006, 2007a; 2007; 2008]:
K, =(K,),, +(K), +(KT? (3.138)

s,;r J1y

rotational coupling (K ., (of the subsystem t,) are the significant components of the macroscopic

taken into account (along with the classical internal thermal energy UTl of the macroscopic continuum

region T,, the macroscopic potential energy TCT] of the macroscopic continuum region T, and the
. . o 1 . .
macroscopic translational kinetic energy (Kt)T :Emrl (V, )fl of the continuum region T, (of a mass m_
1

) moving as a whole at speed equal to the speed (V, )Il of the center of mass of the continuum region T,)

in the generalized differential formulation (1.43) of the first law of thermodynamics for the macroscopic
continuum region T, .

The macroscopic internal shear kinetic energy (KS)rz (of the subsystem 1, ), the macroscopic internal

rotational kinetic energy (Kr)T2 (of the subsystem t,) and the macroscopic kinetic energy of shear-
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rotational coupling (K" ., (of the subsystem T,) are the significant components of the macroscopic
internal shear-rotational kinetic energy (Ks_r)Tz [Simonenko, 2004; 2005; 2006, 2007a; 2007; 2008]:
(Keo)e, I(Kr)TZ Jr(KS)TZ +(KP (3.139)

s, J1,

taken into account (along with the classical internal thermal energy UT2 of the macroscopic continuum

region T,, the macroscopic potential energy TETZ of the macroscopic continuum region T, and the
. . L 1 ) .
macroscopic translational kinetic energy (Kt)t = EmTZ (V. )f of the continuum region 7, (of amass m__
, 2

) moving as a whole at speed equal to the speed (V, ). of the center of mass of the continuum region T, )

in the generalized differential formulation (1.43) of the first law of thermodynamics for the macroscopic
continuum region T, .

The macroscopic internal shear kinetic energy (K;), (of the subsystem t,), the macroscopic internal
rotational kinetic energy (Kr)Tl (of the subsystem t,), the macroscopic kinetic energy of shear-rotational

coupling (K:ﬁ“p (of the subsystem 1,), the macroscopic translational kinetic energy

1
(Kt)Tl = Emn (V. )il (of the subsystem T, ), the macroscopic potential energy TETI (of the subsystem Tt,),

the macroscopic internal shear kinetic energy (KS)T2 (of the subsystem t,), the macroscopic internal
rotational kinetic energy (Kr)TZ (of the subsystem T, ), the macroscopic kinetic energy of shear-rotational

coupling  (K°® (of the subsystem t,), the macroscopic translational kinetic energy

s,;r /1,
1

(Kt)T2 = Em” (V, )fz (of the subsystem T,) and the macroscopic potential energy 7U, (of the subsystem

T, ) are the significant energy components taken into account in the presented thermohydrogravidynamic
shear-rotational model described by the evolution equation (3.130) for the total mechanical energy

(K, +7TC,) of the macroscopic region T consisting from interacting subsystems T, and T,.

Using of the generalized differential formulation (1.43) of the first law of thermodynamics for the
macroscopic continuum region T of the Earth’s crust characterized by practically constant viscosity, we
obtained [Simonenko, 2007a; 2007; 2008] the thermodynamic foundation of the classical deformational
(shear) model [Abramov, 1997] of the earthquake focal region for the quasi-uniform medium of the Earth’s
crust characterized by practically constant viscosity.

3.5.2. The rotational model of the earthquake focal region based
on the generalized differential formulation
of the first law of thermodynamics

Following the works [Simonenko, 2007a; 2007; 2008], we present the foundation of the rotational
model [Vikulin, 2003] of the earthquake focal region for the seismic zone of the Pacific Ring. It was noted
[Vikulin, 2003] that the studies of the dislocation models of the focal regions of strong earthquakes showed
the bad correspondence with the model of flat endless dislocation in the uniform continuum [Shamsi and
Stacey, 1969; Mount and Suppe, 1987; Guo, 1988].

The analysis [Vikulin, 2003; p. 58] showed that the conditions exist to realize the rotational
mechanism related with the rotation of the geo-blocks by means of the stress forces related with the Earth
rotation in the vicinity of the seismic zone of the Pacific Ring. It was noted [Vikulin, 2003; p. 58] that the
rotational mechanism can be more real in compared to the conventional mechanism related with the
formation of the main line flat fracture inside of the focal region.
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Fig. 16. The macroscopic continuum region T consisting from the subsystems t. and T_, interacting on

int ext

the surface 01, of the geo-block T,

We considered [Simonenko, 2007a; 2007; 2008; 2009; 2010] the energy thermodynamic rotational
mechanism [Vikulin, 2003] (of the earthquake focal region) related with formation of the circular continuum
velocity jump revealed in the form of circular dislocation after relaxation of the seismic process in the
earthquake focal region. The developed and tested mathematical formalism of description of the main line
flat fracture was generalized [Simonenko, 2007a; 2007; 2008; 2009; 2010] for the closed surfaces of the
continuum velocity jumps.

Following to the rotational model [Vikulin, 2003] of the earthquake focal region, we considered

[Simonenko, 2007a; 2007; 2008; 2009; 2010] the separate geo-block T,

influences of the non-stationary gravitational forces (on the geo-block 7,,) and the non-potential stress

of the seismic zone. If the external

int

forces (on the boundary 01, of the geo-block T, ) exceed the certain critical value then the geo-block may

rotate and slip relative to the surrounding fine plastic layer (subsystem) 1T_ . with the tangential continuum

ext

We assumed [Simonenko, 2007a; 2007;

is limited by external surface 01 of the

velocity jump on the boundary surface 01, of the geo-block T,
2008; 2009; 2010] that fine plastic layer (subsystem) T

considered thermodynamic system T consisting from the macroscopic subsystems T

int *

ext
int and Text

Using the evolution equitation (1.67) of the total mechanical energy of the subsystem 1, we derived
[Simonenko, 2007a; 2007; 2008; 2009; 2010] the evolution equations for the total mechanical energy of the

macroscopic subsystems T, and T

int

i(Ktlm T, ) d jjj(—v +\|1jpdV_
[[[pdivvav . m( n-n, Jaivwyav [ Foav. i)

ll’lt llll

” v, (61,)-(m-T)) dz, +m@pd\/

S om ) [y v pav-
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j{delvvdV+jjj( n-m, jdlvv ) dv ”_[2\/ ’pdV | Gt

” (n-T)) dQ, ” v, (0t,) (m- T dZ_erJ‘H%pdV’

where I is the external unit normal vector of the surface 07, of the subsystem T, , - is the internal

int °

unit normal vector of the surfaces 0t,, which limits the subsystem T, from within, Il is the external

ext

unit normal vector of the surfaces 01, Vi (aTl) are the velocities vectors on the inner side of the surface

07, in the subsystem T, Voext (aTi) are the velocities vectors on the outer side of the surface 01, in the

int °

subsystem T,
Adding the evolution equations (3.140) and (3.141) and using the condition of equality

dZm = dZ_m of the area elements of the surface 0t,, we obtained [Simonenko, 2007a; 2007; 2008;
2009; 2010] the evolution equation for the total mechanical energy of the macroscopic continuum region T
and T

consisting from the subsystems T, interacting on the surface 0 t; of the continuum velocity jump:

int ext

i(KT +T.) :% mev2 +\vjpdV=
[[]paiwav m( -1, Jaive ) av [[T2ve,Foav  [[iv-o-m) g,

[ @) —ve@n)-m1)dz, . [ — Pdv. (.142)

The equation (3.142) is analogous to equation (3.130). The energy needed for formation of the
continuum velocities jumps (on the surfaces F,(t) and Ot ) are related with the penultimate terms in the
right-hand sides of equations (3.130) and (3.142).

Similarly to expression (3.137), we obtained [Simonenko, 2007a; 2007; 2008; 2009; 2010] the

expression for the sufficient energy SEd o, Dheeded for rotation of the subsystems 7, during the time

int

interval (t,t+ At) relative to the surrounding fine plastic layer (subsystem) 7T, (with the tangential

continuum velocity jump (Vim (5Ti ) ~ Vext (5Ti )) on the boundary surface 01, of the geo-block T, ):

t+At

OE 4o, = 0A ., :'.[ .” (Vi (1)) = Vo (07)) - (m - T)) dZ,, (dt >0 (3.143)
o,

t

Taking into account the information [Vikulin, 2003] that the critical continuum stresses (required for

rotation of the geo-block t,, weakly coupled with the surrounding plastic layer T, ) are less than the

int

critical continuum stresses required to split the mountain rock by forming the main line flat fracture, we

concluded [Simonenko, 2007; 2008; 2009; 2010] that the required energy OE d,or, (given by the expression

(3.143)) is less than the required energy OE dF (v) (given by the expression (3.137)) if the displacements of

the rock continuum on different sides of the analyzed different jumps of the continuum displacements (the
closed dislocation and the main line flat fracture) have the same order of magnitude and the ratio of the
surfaces area of the closed dislocation to the surfaces area of the main line flat fracture is not exceed 10.

This thermodynamic energy consideration showed [Simonenko, 2007; 2008; 2009; 2010] the

preferable realization of the rotational motion of the geo-block T, . (under the existence of the surrounding

int

plastic layer around the geo-block 7, ) as compared with formation of the of the main line flat fracture
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inside the geo-block T, . This result explains the rotational motions of the geo-blocks in the seismic zone of

the Pacific Ring [Vikulin, 2003] and the vortical structures of the lithosphere of Earth [Vikulin and
Melekestcev, 2007] and the lithospheres of the planets [Tveritinova and Vikulin, 2007] of the Solar System.

3.5.3. The local energy and entropy prediction thermohydrogravidynamic principles
determining the fractures formation in the macroscopic continuum region 1t
subjected to the combined integral energy gravitational influences of the planets of the Solar
System, the Moon and the Sun owing to the gravitational interaction of the Sun with the
outer large planets (the Jupiter, the Saturn, the Uranus and the Neptune)

3.5.3.1. The local energy prediction thermohydrogravidynamic principles determining the
fractures formation in the macroscopic continuum region T subjected to the
combined integral energy gravitational influences of the planets of the Solar System,
the Moon and the Sun owing to the gravitational interaction of the Sun with the outer
large planets (the Jupiter, the Saturn, the Uranus and the Neptune)

Following the works [Simonenko, 2007a; 2007; 2008; 2009; 2010], we can formulate the local energy
prediction thermohydrogravidynamic principle of the fractures formation. The preferable realization of the
rotational motion [Vikulin, 2003] (within the seismic zone of the Pacific Ring) and the preferable realization
of the shear [Abramov, 1997] and the shear-rotational [Simonenko, 2007] motions (for uniform continuum)
resulted to the formulation [Simonenko, 2007a; 2007; 2008; 2009; 2010] of the general principle of the
fractures formation: the fracture forms on a surface where the external (combined cosmic and terrestrial for
the considered macroscopic continuum region T ) energy gravitational influence is sufficient to produce the
fracture formation.

The local energy prediction thermohydrogravidynamic principles (determining the fractures formation
in the considered macroscopic continuum region T subjected the combined integral energy gravitational
influence of the planets of the Solar System, the Moon and the Sun owing to the gravitational interaction of
the Sun with the outer large planets) of the cosmic seismology [Simonenko, 2007; 2008; 2009; 2010] can be
formulated mathematically as follows:

AG(t,t) = jdG =

= ;[ dtj I J‘%I/ pdV = local maximum for time moment t”, (3.144)

and

AG(t,t) = j.dG =

o

t
= J.dt”.[@ pdV =local minimum for time moment t,, (3.145)
ooty ot
which can be reformulated (under the more weak mathematical requirement) as follows:
t
AG(1,1) = [dG 2 (AG(x))’, > 0, (3.146)
tO
and
t
AG(r.t) = [dG < (AG(D);, <0, G147
t

o
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where (AG(T))Cpr is the positive critical value of the combined (cosmic and terrestrial) integral energy

gravitational influence on the macroscopic continuum region T to produce the fractures inside the

macroscopic continuum region T, (AG(T))Cr is the negative critical value of the combined (cosmic and

terrestrial) integral energy gravitational influence on the macroscopic continuum region T to produce the
fractures inside the macroscopic continuum region T.

3.5.3.2. The local entropy prediction thermohydrogravidynamic principle
determining the fractures formation in the macroscopic continuum
region Tsubjected to the combined integral energy gravitational influences
of the planets of the Solar System, the Moon and the Sun owing to the
gravitational interaction of the Sun with the outer large planets
(the Jupiter, the Saturn, the Uranus and the Neptune)

Taking into account the fundamental physical distinction [Planck, 1930; Prigogine, 1977] between
the classical “reversible” macroscopic rotational [de Groot and Mazur, 1962] and “irreversible” macroscopic
non-equilibrium kinetic energies [Simonenko, 2004], we deduced (in 2005) the generalized relation
[Simonenko, 2006; 2006a]:

du+de (1)-de,(t)—de;"(r) =Tds - pd 9 (3.148)

s,r

extending the classical [Gibbs, 1873] relation (for the differential dS of entropy per unit mass S of the one-
component macrodifferential deformed continuum element with no chemical reactions):
du =Tds-pd 9 (3.149)

coup
s,r

by taking into account the total differentials de (t), de(t) and del’"(t) (following the continuum

substance of the small macroscopic continuum region T ) of the classical macroscopic internal rotational
kinetic energy per unit mass € (1) [de Groot and Mazur, 1962], the macroscopic internal shear kinetic

energy per unit mass €,(1) [Simonenko, 2004; 2006] and the macroscopic internal kinetic energy of a shear-

rotational coupling per unit mass € 7(t) [Simonenko, 2004; 2006]. Based on the established

generalizations (1.13) and (3.148), we deduced (in 2005) the generalization [Simonenko, 2006a]:
coup
Ei§ :;_1_5%51 —--J?-I]::(:}ra£1\7+——1-Ch3r(T) _ 1 (has(r) _ 1 ch;&r (t)
dt Tdt Tp T dt T dt T dt
extending the classical expression (deduced in accordance with the classical Boltzmann’s statistical
approach identifying the entropy with the molecular disorder) for the entropy production per unit time in the
one-component macro-differential deformed continuum element with no chemical reactions [de Groot and
Mazur, 1962]:

(3.150)

ds_1dq_1 4 6ody (3.151)
dt Tdt Tp

by taking into account the classical “reversible” macroscopic rotational (& (t)) and “irreversible” (&,(t)

coup
s,r

macroscopic continuum region T. Using the established generalized expression (3.150) for the entropy
production, we demonstrated [Simonenko, 2006a] the temporal reduction of entropy at the initial stage of
irreversible transition [Itsweire et al., 1986] of the freely decaying stratified turbulence to internal gravity
waves. Thereby, we revealed [Simonenko, 2006a] the creative constructive role of the established

and €;."(t)) macroscopic non-equilibrium creative kinetic energies [Simonenko, 2004] of the small

coup
s,r

macroscopic non-equilibrium kinetic energies €,(t) and ;. " (t) [Simonenko, 2004]. Simultaneously, we

verified [Simonenko, 2006a] the validity of the Prigogine’s foresight that the Boltzmann’s “identification of
entropy with molecular disorder could contain only one part of the truth” [Ilya Prigogine — Autobiography,
Translation from the French text, 1977]. The fundamental constructive role of the established macroscopic

coup
S,r

non-equilibrium kinetic energies €,(t) and & "(tr) was demonstrated [Simonenko, 2007] also by

revealing the creative role of the cosmic non-stationary energy gravitational influences reducing the entropy
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of the planet (‘c+;) as a whole after the irreversible relaxation processes in the focal region T of
earthquake. This demonstration is related with the established [Simonenko, 2007; 2007a; 2007b]
generalization (presented in Subsection 1.7) of the Le Chatelier-Braun principle [Gibbs, 1928] for
equilibrium rotating planet (t+ 7).

The developed (in 2006) the generalized thermohydrogravidynamic shear-rotational model
[Simonenko, 2007a; 2007b] explained [Simonenko, 2007; 2008; 2009; 2010] the significant increase of the
= 0A
the prepared earthquake. The classical and generalized expressions ((3.151) and (3.150), respectively, for the

entropy production) describe the positive (in accordance with the second law of thermodynamics)
irreversible entropy production for continuum characterized by the symmetric pressure tensor

P=-T=pd+1II and the symmetric viscous-stress tensor Il . We obtained (in 2006) the explicit

energy flux OF

vis,c

of the geo-acoustic energy [Dolgikh et al., 2007] from the focal region before

Vis,c

expression for the irreversible viscous-compressible entropy production o _ for the viscous compressible

Newtonian continuum
d 1 o 2v
cviscz—ls = —— II:Grady =24 =2
Todt Tp T T
The expression (3.152) can be rewritten (based on the established generalization (1.50) of the first law
of thermodynamics for the symmetric tensor Il ) as follows
d;s 1 0A,, 1 dK, 1 dTT, 1 dG
Ovise =, = == - + —>0
©odt Tm, dt Tm, dt Tm, dt Tm, dt
by taking into account the mass m_ of the continuum region T at the absolute temperature T, the power

5, /dt=(1/m,)8A

region T (subjected to the non-stationary gravitation), the total derivative (1/m_ )dK_/dt of the

(e,)’ +(nvr_ri/3)(divv)2 >0. (3.152)
p

(3.153)

/dt of the geo-acoustic energy radiated from the unit mass of the focal

vis,c vis,c

macroscopic kinetic energy per unit mass €,(t)=K_/m_, the total derivative (1/m_)d7CT_/dt of the
gravitational potential energy per unit mass 70 /m_, and the total energy power per unit mass

(1/m_)dG/dt of the combined (terrestrial and cosmic) non-stationary energy gravitational influence on the

continuum region T subjected to the non-stationary gravitational field.
Based on the generalization (1.13) and the evaluation (3.153), we deduced (in 2006) the following
condition
of . d 1 oy
— s —(=V 4, (D) +e (1) + (1) +y) ——>0 3.154
i g e rE@re @+ MO+ y) - — (3.154)

for occurrence of a deep earthquakes characterized by the positive power 0f . _/dt > 0 of the geo-acoustic

energy radiated from the unit mass of the focal region T . According to the condition (3.154), the criterion
d 1. oy _d oy
—(=V. +e, () +e,()+e (1) +y)——=—(¢ (1)) ——>0 3.155
15 Ve ramre e M m+y) - =6 (0) - — (3.155)
is the “sine qua non” for occurrence of the earthquakes radiating the positive power per unit mass

of

be considered as the local entropy prediction thermohydrogravidynamic principle consistent with the
generalized differential formulation (1.50) of the first law of thermodynamics. The criterion (3.155) imposes
the special relationship (for realization of a deep earthquakes) between the variations of the total derivative
d(e, (t))/dt of the mechanical kinetic energy per unit mass ¢ _(t)=¢,(t)+ v and the local time derivative

/dt > 0 of the geo-acoustic energy from the focal region T of the Earth. The criterion (3.155) may

vis,c

oy/ot of the potential | of the combined (terrestrial and cosmic) non-stationary gravitational field.

3.6. The cosmic energy gravitational genesis of the seismotectonic (and volcanic) activity and the
global climate variability induced by the combined non-stationary cosmic energy
gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars,
the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter

3.6.1. Empirical time periodicities of the seismotectonic activity of the Earth
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It was pointed out [Abramov, 1997; p. 72] that the sinusoidal ‘“saw-like” form of the graphic
dependence of growth and recession of the seismotectonic activization of the separate geological structure is related with
the following empirical time periodicities:

11 years, (3.156)
22 years, (3.157)
44 years, (3.158)
88 years, (3.159)
352 years. (3.160)
704 years, (3.161)
1056 years. (3.162)

It was pointed out [Vikulin, 2003; p. 16] that the strongest earthquakes in the all boundary region of
the Pacific Ocean are characterized by the established tendency for recurrence on average once during the
following time period [Fedotov, 1965; Davison, 1936; Christensen and Ruff 1986; Barrientos and Kansel,
1990; Jacob, 1984; Shimazaki and Nakata, 1980; Suyehiro, 1984; Clark, Dibble, Fyfe, Lensen and Suggarte,
1965; Johnston, 1965]:

T =100+£50=50+150 years. (3.163)
It was pointed out [Vikulin, 2003; p. 16] also that the close values for recurrence of the strongest earthquakes
were established for different seismic belts of the Earth: 90140 years for the Caucasus [Tamrazyan,
1962] and 150 years for the Anatolian fault zone [Ambraseys, 1970]. We present the data of the monograph

[Vikulin, 2003; p. 17] concerning to the recurrence of the strongest earthquakes in different regions of the of
the seismic zone of the Pacific Ring [Vikulin, 1992; 1994; 2003]:

90 + 40 =50 +130 years — Kamchatka, (3.164)
130 £ 50 = 80 + 180 years — Japan, (3.165)
110 £50 = 60 +160 years — Peru, (3.166)

100 £ 50 =50 +150 years — Aleutians. (3.167)

It was pointed out [Vikulin, 2003; p. 17] that for the Japanese chute Nankay (stretched to the Tokyo)
are revealed the characteristic timeperiodicities [Vikulin and Vikulina, 1989] of the strongest earthquakes:

600 years, (3.168)
1200 years. (3.169)

It was revealed the empirical range of the timeperiodicities [Kyrillov, 1957]:
250 + 300 years. (3.170)

for recurrence of the strongest earthquakes in Turkey.

It was revealed the empirical range of the time periodicities [Turner, 1925]:

240 + 280 years (3.171)
for recurrence of the strongest earthquakes in China. It was earlier revealed also the empirical time
periodicity [Mbnii lIu-ron, 1960] near:

1000 years (3.172)
for recurrence of the strongest earthquakes in China.

Based on the data presented in the monograph [Vikulin, 2003] concerning to the recurrence of the
strongest earthquakes in different regions of the Earth, Dr. A.V. Vikulin made the valid conclusion that the
seismic processes have the global nature for the Earth. In the next Subsection we present the explanation
[Simonenko, 2007] of the considered empirical time periodicities by the different combinations of the cosmic
energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and
the Sun owing to the gravitational interaction of the Sun with the Jupiter

3.6.2. The time periodicities of the maximal (instantaneous and integral)
energy gravitational influences on the Earth of the system
Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing
to the gravitational interaction of the Sun with the Jupiter

3.6.2.1. The time periodicities of the maximal (instantaneous and integral)
energy gravitational influences on the Earth of the system Sun-Moon
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If the configuration of the Sun and the Moon is characterized at any time moment by the maximal
combined (instantaneous or integral) energy gravitational influence on the Earth, then the Sun and the Moon

will have the recurrence of the same configuration after different integer numbers of circulations  (jyoon
circulations of the Moon around the Earth and Mmooy circulations of the Earth around the Sun) to satisfy
the following condition [Simonenko, 2007]:

Jmoons Tvoon = M3 ooy T (3.173)
Following the known method [Perelman, 1956], we presented [Simonenko, 2007] the ratio T,/Ty,o0n by the

following mathematical fraction:

T, 365.3 109328 1 (3.174)
= =12+ =12+ .
Tyoon  29-5306 295306 4 11
1+
1
2+
1
2+
PR
gy 38
1204

Considering the different approximation of the ratio T;/T,,y, We obtained [Simonenko, 2007] the

successive approximations for the time periodicities:

(Ts moon3) =3 years, (3.175)
(Ts-moon3)» = 8 years, (3.176)
(TS-MOON,3)3 = 19 years, (3.177)
(Tsmoonz)s = 27 years, (3.178)
(TS-MOON,3)5 = 235 years (3.179)

of recurrence of the maximal (instantaneous and integral) combined energy gravitational influences of the
system Sun-Moon on the Earth in the first, second, third, fourth and fifth approximations, respectively. We
can verify that the time periodicity

(Ts_moon3)s = (TS-MOONB)I + (TS-MOON,3)2 =1lyears (3.180)

may be considered approximately as the third approximation of recurrence of the maximal (instantaneous
and integral) energy gravitational influences of the system Sun-Moon on the Earth.

3.6.2.2. The time periodicities of the maximal (instantaneous and integral)
energy gravitational influences on the Earth of the Venus

If the configuration of the Earth and the Venus is characterized at any time moment by the maximal
(instantaneous or integral) energy gravitational influence on the Earth, then the Earth and the Venus will
have the recurrence of the same configuration (in the frame of the real elliptical orbits of the Earth and the

Venus) after different integer numbers of circulations (k. ; circulations of the Venus around the Sun
and mj,y, circulations of the Earth around the Sun) to satisfy the following condition [Simonenko, 2007]:
ky;Ty = my,Ts. (3.181)

Following the known method [Perelman, 1956], we presented [Simonenko, 2007] the ratio T,/T,, by the
following mathematical fraction:
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—3 = =1+ =1+
T, 2247 2247 14+ 1
1

1+
1+ !
1

2+—
280

Considering the different approximation of the ratio T;/T, ,we obtained [Simonenko, 2007] the

T, 3653 1 1406 1 1 . (3.182)

successive approximations for the time periodicities [Simonenko, 2007]:
(Ty3), =3 years,
(3.183)
(Ty3), =8 years (3.184)

of recurrence of the maximal (instantaneous and integral) energy gravitational influences of the Venus on the
Earth in the first and second approximations, respectively. We can verify that the time periodicity

(Ty3)s = (Ty3); +(Ty 3), =11 years (3.185)

may be considered as the third approximation of recurrence of the maximal (instantaneous and integral)
energy gravitational influences of the Venus on the Earth.

3.6.2.3. The time periodicities of the maximal (instantaneous and integral) energy gravitational
influences on the Earth of the Jupiter and the Sun owing
to the gravitational interaction of the Sun with the Jupiter

If the configuration of the Earth, the Jupiter and the Sun is characterized at any time moment by the
maximal (instantaneous or integral) energy gravitational influences on the Earth, then the Earth, the Jupiter
and the Sun will have the recurrence of the same configuration (in the frame of the real elliptical orbits of the

Earth and the Jupiter) after different integer numbers of circulations (n,; circulations of the Jupiter around
the Sun and m,; circulations of the Earth around the Sun) to satisfy the following condition [Simonenko,
2007]:

n;; Ty = my;Ts. (3.186)
Following the known method [Perelman, 1956], we presented [Simonenko, 2007] the ratio T,/ T, by the
following mathematical fraction:

—

T
= _433 1 ‘ (3.187)
3 365.3 el
1

6+
12+ﬁ

41
Considering the different approximation of the ratio T,/ T;, we obtained [Simonenko, 2007] the

successive approximations for the time periodicities [Simonenko, 2007]:

(Ty3), =11 years (3.188)
(Ty3), =12 years (3.189)
(Ty3); =83 years (3.190)

of recurrence of the maximal (instantaneous and integral) energy gravitational influences on the Earth of the
Jupiter and the Sun (owing to the gravitational interaction of the Sun with the Jupiter) in the first, second
and third approximations, respectively.

3.6.2.4. The time periodicities of the maximal (instantaneous and integral) energy gravitational
influences on the Earth of the Mars

If the configuration of the Earth and the Mars is characterized at any time moment by the maximal
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(instantaneous or integral) energy gravitational influence on the Earth, then the Earth and the Mars will have
the recurrence of the same configuration (in the frame of the real elliptical orbits of the Earth and the Mars)

after different integer numbers of circulations (gy,gs; circulations of the Mars around the Sun

and Mj,; s circulations of the Earth around the Sun) to satisfy the following condition [Simonenko,
2007]:

8mars3 IMARS = Mz y1aps T3 (3.191)

Following the known method [Perelman, 1956], we presented [Simonenko, 2007] the ratio

Ty ARS/ T3 by the following mathematical fraction:
Tyars _ 687.0 1+ 3217 14 1 . (3.192)

T, 3653 3653 1

1+
7+

1

L
1+ !

47

I+—

59

Considering the different approximation of the ratio T,;,zs/T; , we obtained [Simonenko, 2007] the

successive approximations for the time periodicities [Simonenko, 2007]:

(Tyagrs3)i =15 years, (3.193)
(Tyiars3)2 =32 years, (3.194)
(Tyiars3)s =47 years, (3.195)

of recurrence of the maximal (instantaneous or integral) energy gravitational influences of the Mars on the
Earth in the first, second and third approximations, respectively.

3.6.2.5. The time periodicities of the periodic global seismotectonic (and volcanic)
activity and the global climate variability of the Earth induced by the
combined different combinations of the cosmic energy gravitational
influences of the system Sun-Moon, the Venus, the Mars, the Jupiter and
the Sun owing to the gravitational interaction of the Sun with the Jupiter

We have shown [Simonenko, 2007] that the periodic recurrence (characterized by the time periodicity
T ) of the maximal integral energy gravitational influences on the Earth (defined by the planetary

energy
combination of the system Sun-Moon and the arbitrary combination of the planets: the Venus, the Mars and
the Jupiter) leads (according to the generalized differential formulation (1.43) applied for the Earth) to the
periodic recurrence of the maximal seismotectonic (and volcanic) activity (characterized by the same time

periodicity T, = Tenergy) of the geo-spheres of the Earth. We have shown [Simonenko, 2007] that the

periodic recurrence (characterized by the time periodicity T ) of the maximal integral energy

energy
gravitational influences on the Earth (defined by the combination of the system Sun-Moon and the arbitrary
combination of the planets: the Venus, the Mars and the Jupiter, and the Sun owing to the gravitational
interaction of the Sun with the Jupiter) leads (according to the generalized differential formulation (1.43)
applied for each geo-block of Earth) to the periodic recurrence of the maximal seismotectonic (and volcanic)

activity (characterized by the same time periodicity T, =T, ) of each geo-block of Earth. We have

energy

shown [Simonenko, 2007] that the periodic recurrence (characterized by the time periodicity T, = T, )

of the maximal seismotectonic (and volcanic) activity of the geo-spheres of the Earth and each geo-block of
the Earth (defined by the combination of the system Sun-Moon and the arbitrary combinations of the
planets: the Venus, the Mars, the Jupiter, and the Sun owing to the gravitational interaction of the Sun with

the Jupiter) leads to the periodic recurrence (characterized by the time periodicity T, =T,,.,,) of the

maximal concentration of the atmospheric greenhouse gases owing to the periodic increase (characterized by

=T of the output of the greenhouse gases related with the periodic

the time periodicity T energy)

tec
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seismotectonic-volcanic activization of the Earth. We have shown [Simonenko, 2007] that the periodic

tec = Lenergy) OF the average planetary concentration of the

atmospheric greenhouse gases leads (as a consequence of the greenhouse effect produced by the gravity-
induced periodic tectonic-volcanic activization accompanied by the increase of the atmospheric greenhouse
gases) to the periodic global planetary warming related with the increase (characterized by the time

increase (characterized by the time periodicity T

periodicity T

tec = Lenergy) Of temperature of the system atmosphere-oceans of the Earth. We have shown

) of the
average planetary concentration of the atmospheric greenhouse gases leads (as a consequence of the

decreased greenhouse effect) to the periodic global planetary cooling related with the fall (characterized by
the time periodicity T,,, =T,

energy

[Simonenko, 2007] that the periodic decrease (characterized by the time periodicity T, =T

energy

) of temperature of the atmosphere-oceans system of the Earth. We have

shown [Simonenko, 2007] that the time periodicity T,

energy OF the periodic recurrence of the maximal integral
energy gravitational influences on the Earth (defined by the combination of the system Sun-Moon and the
arbitrary combinations of the planets: the Venus, the Mars, the Jupiter and the Sun owing to the gravitational

interaction of the Sun with the Jupiter) corresponds to the following (two) global time periodicities of the

Earth’s climate variability [Simonenko, 2007]: the first time periodicity T, =Ty = Tepergy (related with

the periodic seismotectonic-volcanic activity of the geo-spheres of the Earth and each geo-block of the Earth
induced by the cosmic non-stationary combined energy gravitational influences on the Earth of the system
Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun

T =T /2 related with the periodic

endog energy
volcanic activity determined by the periodic tectonic-endogenous heating (of the geo-spheres of the Earth,
each geo-block of the Earth, and the atmosphere and the oceans of the Earth) induced by the periodic

continuum deformation (characterized by the time periodicity T

with the Jupiter) and the second time periodicity T,

clim2 =

) owing to the periodic cosmic non-

energy

stationary combined energy gravitational influences (characterized by the time periodicity T, ) on the

energy
Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational
interaction of the Sun with the Jupiter.

Based on the equivalent generalized differential formulations (1.43), (1.50) and (1.53) [Simonenko,
2007] of the first law of thermodynamics for the Earth and using the obtained successive approximations for
the time periodicities of the periodic recurrence of the maximal (instantaneous and integral) energy
gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun
owing to the gravitational interaction of the Sun with the Jupiter, we founded [Simonenko, 2007; 2009;
2010] the sets of the global seismotectonic and volcanic periodicities T,,. (of the periodic global gravity-

induced seismotectonic and volcanic activities and the cosmic geological cycles of the
thermohydrogravidynamic evolution of the Earth owing to the main cosmic G-factor related to the
differential dG of the combined cosmic non-stationary energy gravitational influences on the Earth of the
system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the
Sun with the Jupiter) and the global climatic periodicities T, , (of the periodic global gravity-induced

climate variability and the global variability of the quantities of the fresh water and glacial ice resources
owing to the G(b) -factor related to the periodic atmospheric-oceanic warming or cooling as a consequence
of the periodic variable (increasing or decreasing) output of the heated greenhouse volcanic gases and the
related variable greenhouse effect induced by the periodic variable tectonic-volcanic activity (activization or
weakening) due to the G -factor):

Tiee = Tt = Tenergy = (TS—MOON,3)iIO x (Tv,3)§2 X (Tyiars.3 i: x (TJ,3 )ff ) (3.196)

determined by the successive global periodicities T

energy

time periodicities related to the different combinations of the following integer numbers: i1=1,2,3,4,5;
1=1,2; k=1,2,3; n=1,2,3; [, =0,1; [,=0,1; [,=0,1; I;,=0,1) of recurrence of the maximal

combined energy gravitational influences on the Earth of the different combined combinations of the cosmic
non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars,
the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter. The global
seismotectonic and volcanic periodicities T, (of the global periodic seismotectonic and volcanic activity)

(defined by the multiplications of various successive
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and the global climatic periodicities T, , (of the global periodic climate variability) are related with the

liml
periodic recurrence of the maximal combined integral energy gravitational influences on the Earth induced
by the different combinations of the cosmic non-stationary energy gravitational influences of the system
Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun
with the Jupiter.

Using the equivalent generalized differential formulations (1.43), (1.50) and (1.53) [Simonenko,
2007] of the first law of thermodynamics for the Earth and the obtained successive approximations for the
time periodicities of the periodic recurrence of the maximal (instantaneous and integral) energy gravitational
influences on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the
gravitational interaction of the Sun with the Jupiter, we founded [Simonenko, 2007; 2009; 2010] the set of

the global volcanic and climatic periodicities T, = Topgog = Tenergy /2 (0f the periodic global tectonic-

endogenous heating determining the periodic global volcanic activity and the related global climate
variability and the global variability of the quantities of the fresh water and glacial ice resources and the
cosmic geological cycles of the thermohydrogravidynamic evolution of the Earth owing to the G(a) -factor

related to the tectonic-endogenous heating contributing to the differential increase dUT3 of the internal

thermal energy U of the Earth 1, as a consequence of the periodic continuum deformation of the Earth

T3

T, due to the G -factor):
Toim2 = Tenergy /2= (TS-MOON,3)€O x (Tv,3)j'2 x (TMARS,3):<4 x (TJ,3)fq5 /2, (3.197)

determined by the successive global periodicities T

energy

time periodicities related to the different combinations of the following integer numbers: 1=1,2,3,4,5;
1=1,2; k=1,2,3; n=1,2,3; [, =0,1; [,=0,1; [,=0,1; I,=0,1) of recurrence of the maximal

combined energy gravitational influences on the Earth of the different combined combinations of the cosmic
non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars,
the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter. The global volcanic

=T /2 (of the global periodic volcanic and climatic

variability) are related with the periodic recurrence of the maximal combined integral energy gravitational
influences on the Earth induced by the different combinations of the cosmic non-stationary energy
gravitational influences of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the
gravitational interaction of the Sun with the Jupiter.

By comparing the global seismotectonic, volcanic and climatic time periodicities (obtained from the
expression (3.196)) with the empirical time periodicities of the seismotectonic activity of the Earth submitted
in Subsection 3.6.1 we established [Simonenko, 2007] that the empirical time periodicities (of the
seismotectonic activity of the Earth) may be satisfactory approximated by the expression (3.196) with the
different combinations of the various integer numbers.

The calculated time periodicity 24 years (given by 3 x 8 years determined by the combination of the
system Sun-Moon and the Venus) is close to empirical time periodicity 22 years given by (3.157).

The calculated time periodicity 45 years (given by 3 x 15 years determined by the combination of the
system Sun-Moon, the Venus and the Mars) is close to the empirical time periodicity 44 years given by
(3.158).

The empirical time periodicity 88 years (given by (3.159)) is equal to the same time periodicity 88
years (given by 8 x 11 years determined by the combination of the system Sun-Moon, the Venus, the Jupiter
and the Sun owing to the gravitational interaction of the Sun with the Jupiter). Since the ratio 88 years/
Twmars=46.786 in close to 47, we concluded [Simonenko, 2009; 2010] that the time periodicity 88 years is
determined also by the Mars.

The calculated range of the time periodicities 88+ 96 years (given by 8x (11 + 12) years
determined by the planetary combination of the system Sun-Moon, the Venus, the Jupiter and the Sun
owing to the gravitational interaction of the Sun with the Jupiter) gets into the ranges of the empirical time
periodicities: the range T, =100 + 50 years (given by (3.163)), the range 90 + 40 years (given by (3.164)),

the range 130 + 50 years (given by (3.165)), the range 110+50 years (given by (3.166)) and the range
100 £ 50 years (given by (3.167)).

The calculated time periodicity 96 years (given by 3 x 32 years determined by the combination of the
system Sun-Moon, the Venus and the Mars) gets into the ranges of the empirical time periodicities: the

(defined by the multiplications of various successive

and climatic periodicities T

clim2 endog = Tenergy
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range T =100+50 years (given by (3.163)), the range 90+40 years (given by (3.164)), the range
130 + 50 years (given by (3.165)), the range 110+50 years (given by (3.166)) and the range 100 + 50

years (given by (3.167)).

The calculated range of the time periodicities 99+ 108 years (given by 3x 3x (11 + 12) years
determined by the combination of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the
gravitational interaction of the Sun with the Jupiter) gets into the ranges of the empirical time periodicities:
the range T =100+50 years (given by (3.163)), the range 90+ 40 years (given by (3.164)), the range
130 + 50 years (given by (3.165)), the range 110+50 years (given by (3.166)) and the range 100 + 50
years (given by (3.167)).

The calculated range of the time periodicity 120 years (given by 8X 15 years determined by the
combination of the system Sun-Moon, Venus and the Mars) gets into the ranges of the empirical time
periodicities: the range T, =100+ 50 years (given by (3.163)), the range 90 +40 years (given by (3.164)),
the range 130 + 50 years (given by (3.165)), the range 110+50 years (given by (3.166)) and the range
100 £ 50 years (given by (3.167)).

The calculated time periodicity 135 years (given by 3x 3x 15 years determined by the combination
of the system Sun-Moon, the Venus and the Mars) gets into the range of the empirical time periodicities
T. =100+ 50 years (given by (3.163)).

The calculated time periodicity 152 years (given by 152 = 19x 8 determined by the combination of

the system Sun-Moon and the Venus) gets into the ranges of the empirical time periodicities: the range
130+ 50 years (given by (3.165)) and the range 110 £ 50 years (given by (3.166)).

The calculated range 165+ 180 years (given by 15x (11 + 12) years determined by the combination
of the system Sun-Moon, the Mars, Jupiter and the Sun owing to the gravitational interaction of the Sun with
the Jupiter) gets into the range of the empirical time periodicities 130 + 50 years (given by (3.165)).

The calculated time periodicity 249 years (given by 249 = 3 x 83 years determined by the combination
of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interaction of the Sun
with the Jupiter) is near the lower value of the range of the empirical time periodicities 250+300 years

(given by (3.170)) and gets into the range 240-+280 years of the empirical time periodicities (given by

(3.171)).

The calculated time periodicity 285 years (given by 19x 15 years determined by the combination of
the system Sun-Moon and the Mars) is close to the upper value of the range 240-+280 years of the
empirical time periodicities (given by (3.171)).

The calculated time periodicity 285 years (given by 19x 15 years determined by the combination of
the system Sun-Moon and the Mars) gets into the range of the empirical time periodicities 250+300 years

(given by (3.170)).

The calculated range of the time periodicities 264 + 288 years (given by 3x 8x (11 =+ 12) years
determined by the combination of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the
gravitational interaction of the Sun with the Jupiter) gets approximately into the range of the empirical time
periodicities 240+280 years (given by (3.171)).

The calculated time periodicity 352 years (given by 32x 11 years determined by the combination of
the system Sun-Moon, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun
with the Jupiter) is equal to the empirical time periodicity 352 years (given by (3.160)).

The empirical time periodicities 704 years [Abramov, 1997] (given by (3.161)), 1056 years [Abramov,
1997] (given by (3.162)), 600 years [Vikulin and Vikulina, 1989] (given by (3.168)),
1200 years [Vikulin and Vikulina, 1989] (given by (3.169)) and
1000 years [Mboit Llu-ton, 1960] (given by (3.172)) were also well approximated [Simonenko, 2007; 2008;
2009; 2010] by the different combinations of the system Sun-Moon, the Venus, the Jupiter and the Sun
owing to the gravitational interaction of the Sun with the Jupiter.

Finally, the established [Simonenko, 2007] global seismotectonic, volcanic and climatic periodicity of
4320 years (given by 3x8x15x12 years determined by the recurrence of the maximal combined energy
gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun
owing to the gravitational interaction of the Sun with the Jupiter) represents the fundamental basis of Hindu
cosmological time cycles.
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3.6.3. Cosmic energy gravitational genesis of the strongest Japanese earthquakes

We demonstrated [Simonenko, 2007; 2009; 2010] the cosmic energy gravitational genesis of the
strongest (M = 7.9) Japanese earthquakes.

To confirm the proposed cosmic energy gravitational genesis of the strongest (M =7.9) Japanese
earthquakes, we present in Table 1 the time periods T, (given in years) of recurrence of the strongest
Japanese earthquakes [Vikulin, 2003; p. 17] and the obtained [Simonenko, 2007; 2009; 2010] corresponding
time periodicities (given in years) induced by the given (in Table 1) corresponding planetary combinations.

Taking into account the time periodicity 83 years (given by (3.190)), the year 1927 AD of the Jupiter’s
opposition with the Earth, the time periodicity 88 years =8x11 years (given by (3.159) and determined
by the system Sun-Moon, the Venus, the Jupiter, the Mars and the Sun owing to the gravitational interaction
of the Sun with the Jupiter) and the year 1923 AD of the strongest Japanese earthquake in the Tokyo region,
we predicted [Simonenko, 2009; 2010] “the time range 2010+ 2011 AD (1927+83 + 1923+88) of the next
sufficiently strong Japanese earthquake near the Tokyo region”.

Table 1
The time periods T, (given in years) of recurrence of the strongest Japanese earthquakes [Vikulin, 2003; p.

17] and the obtained [Simonenko, 2007; 2009; 2010] corresponding time periodicities (given in years)
induced by the following planetary combinations

Region | Magnitude M of | Date of the | The time periods Corresponding time periodicities
the strongest strongest T, (given in years) of (given in years) determined by the
Japanese Japanese recurrence of the following planetary combination
earthquakes earthquake strongest Japanese
earthquakes
7.9 1.01.1605
8.2 31.12.1703 98 88 +96 =8 x(11+12)-Sun-Moon-
Tokyo Venus-Jupiter- Sun (due to Jupiter) —
region Mars
96 =3%x32 — Sun-Moon-Venus-
Mars
8.2 1.09.1923 220 209+228=19%x(11+12) — Sun-
Moon-Jupiter- Sun (due to Jupiter)
8.6 20.09.1498
7.9 31.01.1605 107 96 =3x32 - Sun-Moon-Venus-
Mars
120 =8 x 15— Sun-Moon-Venus-
South- Mars
west 8.4 28.10.1707 102 96 =3x32 — Sun-Moon-Venus-
from Mars
Tokyo 120 =8 x 15— Sun-Moon-Venus-
Mars
8.4 23.12.1854 147 152 =19x8 — Sun-Moon-Venus
8.0 7.12.1944 90 88 +96 =8 x(11+12)- Sun-Moon-
Venus-Jupiter- Sun (due to Jupiter)

The occurrence of the strong Japanese earthquake on 11 March, 2011 confirmed the proposed [Simonenko,
2007; Simonenko, 2009; 2010] cosmic energy gravitational genesis of the strongest Japanese earthquakes.
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3.6.4. The evaluated mean time periodicities 94620 years and 107568 years of the global climate
variability (related with the G(a) - factor and G(D) - factor determined by the cosmic

non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus,
the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter)
and the mean time periodicities 100845 years and 121612.5 years of the global climate variability
related with the G(b) - factor (determined by the cosmic non-stationary energy gravitational

influences on the Earth of the system Sun-Moon, the Venus, the Mars,
the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter)

It is well known [Bol’shakov, 2003; p. 82] that 50% of the climatic variability during Pleistocene
[Hays, Imbrie and Shackleton, 1976] is related with the time periodicities 106000 years, 94000 years and
122000 years; 25% of the climatic variability during Pleistocene [Hays, Imbrie and Shackleton, 1976] is
related with the time periodicities 40000 years, 41000 years and 43000 years; 10% of the climatic variability
during Pleistocene [Hays, Imbrie and Shackleton, 1976] is related with the time periodicities 23000 years
24000 years.

Based on the generalized differential formulation (1.43) of the first law of thermodynamics applied for
the Earth, we developed the fundamentals of the thermohydrogravidynamic theory of the paleoclimate
[Simonenko, 2007] of the Earth and proposed [Simonenko, 2007] the partial solution of the problem of the
100000-year climate periodicity [Berger, 1999] during Pleistocene by taking into account the G(a) - factor

and G(b) - factor determined by the cosmic non-stationary energy gravitational influences on the Earth of

the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of
the Sun with the Jupiter.
It was noted [Bol’shakov, 2003; p. 82] that the spectrum [Hays et al., 1976] of the variations of the

summer insolation on 60°northern latitude of the Earth during last 468000 years (calculated based on the
Milankovitch theory [Milankovitch, 1938]) does not contain the main time periodicity 100000 years of the
climatic variability during the last 1000000 years. It was concluded [Imbrie et al., 1993; p. 730] that the
foundation of the 100000-year climate periodicity is not possible in the frame of the Milankovitch theory
[Milankovitch, 1938] since the variations of the radiation (related with the variations of the eccentricity of
the Earth’s orbit) are very small to control adequately the change of the Earth’s climate.

According to the estimation [Bol’shakov, 2003; p. 28] based on the numerical data [Berger and Loutre,
1991] of the variation of the eccentricity € of the Earth’s orbit during the last 2000000 years and the

Milankovitch dependence (1- e’ )_O'5 [Milankovitch, 1938] of the average (annual) solar energy flux related

with the eccentricity € of the Earth’s orbit, the variations of the average (annual) solar energy flux are not
exceeded 0.16%. It was also concluded [Bol’shakov, 2003; p. 100] that the Milankovitch theory
[Milankovitch, 1938] cannot predict the climate variability related with the 100000-year periodicity. It was
presented [Bol’shakov, 2003; p. 100-101] the explicit contradiction of the Milankovitch theory
[Milankovitch, 1938]: the glacial epochs (according the empirical data [Hays et al., 1976]) during the last
500000 years correspond to the minimal values of the eccentricity of the Earth’s orbit [Bol’shakov, 2003; p.
100], but the Milankovitch theory (in which the glacial epochs are associated with the minimal values of the
solar radiation related with the minimal values of the eccentricity of the Earth’s orbit) predict four (from
five) glacial epochs during the last 750000 years [Bol’shakov, 2003; p. 100, Fig. 23] corresponding to the
maximal values of the eccentricity of the Earth’s orbit taken from the work [Berger, 1988, Fig. 9]. It was
concluded [Bol’shakov, 2003; p. 114] that the genesis of the 100000-year climate periodicity is not
explained. The analogous conclusion was made [Berger, 1999, p. 312; Elkibbi and Rial, 2001]. Thus, we see
that the solution of the problem of the 100000-year climate periodicity during Pleistocene [Berger, 1999;
Bol’shakov, 2003; p. 100] cannot be obtain in the frame of the Milankovitch theory [Milankovitch, 1938].
We founded the near 100000 years Earth’s climate periodicities in the frame of the
thermohydrogravidynamic theory [Simonenko, 2007] using the conclusion that for the time periodicity

T,gy ©Of the periodic recurrence of the maximal integral energy gravitational influences on the Earth

(defined by the combination of the system Sun-Moon and the arbitrary combination of the Venus, the Mars,
the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter) we have two global

time periodicities of the Earth’s climate variability: the time periodicity T, =T (related with the

energy
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periodic tectonic-volcanic activity of the geo-spheres of the Earth and each geo-block of the Earth induced
by the cosmic non-stationary combined energy gravitational influence on the Earth of the system Sun-Moon,
the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with the

Jupiter) and time periodicity T, T / 2 related with the periodic tectonic-endogenous heating (of the

endog = energy

geo-spheres of the Earth, each geo-block of the Earth, the atmosphere and the oceans of the Earth) and
related global volcanic activity induced by the periodic continuum deformation (characterized by the time

periodicity T ) owing to the periodic cosmic non-stationary combined energy gravitational influence

energy

(characterized by the time periodicity T,

energy

) on the Earth of the system Sun-Moon, the Venus, the Mars,

the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter.

Considering the time periodicity 19 years of the maximal combined integral energy gravitational
influence on the Earth of the system Sun-Moon (in the third approximation), the time periodicity 8 years of
the maximal integral energy gravitational influence on the Earth of the Venus (in the second approximation),
the time periodicity 15 years of the maximal integral energy gravitational influence on the Earth of the
Mars (in the first approximation) and the time periodicity 83 years of the maximal integral energy
gravitational influence on the Earth of the Jupiter (in the third approximation) and the Sun owing to the
gravitational interaction of the Sun with the Jupiter, we obtained [Simonenko, 2007] the time periodicity

T Tongog =T /2=10.5x 19x 8x 15x 83 years = 94620 years (3.198)

clim2 — energy
of the global climate variability of the Earth related with the periodic tectonic-endogenous heating (of the
geo-spheres of the Earth, each geo-block of the Earth, the atmosphere and the oceans of the Earth) and
related global volcanic activity induced by periodic continuum deformation (characterized by the time

periodicity T,

energy

) owing to the periodic cosmic non-stationary combined energy gravitational influences

(characterized by the time periodicity T

energy
the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter.

Considering the time periodicity 27 years of the maximal combined integral energy gravitational
influence on the Earth of the system Sun-Moon (in the fourth approximation), the time periodicity 3 years of
the maximal integral energy gravitational influences on the Earth of the Venus (in the first approximation),
the time periodicity 15 years of the maximal integral energy gravitational influences on the Earth of the
Mars (in the first approximation) and the time periodicity 83 years of the maximal integral energy
gravitational influences on the Earth of the Jupiter (in the third approximation) and the Sun owing to the
gravitational interaction of the Sun with the Jupiter, we obtained [Simonenko, 2007] the time periodicity

T.=T T =27% 3% 15x 83 years = 100845 years (3.199)

climl — “energy
of the Earth’s periodic seismotectonic (and volcanic) activity and the global climate variability of the Earth
induced by the combined cosmic non-stationary energy gravitational influences on the Earth of the system
Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun
with the Jupiter.

Considering the time periodicity 27 years of the maximal combined integral energy gravitational
influence on the Earth of the system Sun-Moon (in the fourth approximation), the periodicity 3 years of
the maximal integral energy gravitational influence on the Earth of the Venus (in the first approximation),
the periodicity 32 years of the maximal integral energy gravitational influence on the Earth of the Mars (in
the second approximation) and the periodicity 83 years of the maximal integral energy gravitational
influence on the Earth of the Jupiter (in the third approximation) and the Sun owing to the gravitational
interaction of the Sun with the Jupiter, we obtained [Simonenko, 2007] the time periodicity

Teims = Tendog = Tenergy /2= 0.5% 27x 3x 32x 83years = 107568 years (3.200)
of the global climate variability of the Earth related with the periodic tectonic-endogenous heating (of the

geo-spheres of the Earth, each geo-block of the Earth, the atmosphere and the oceans of the Earth) and
related global volcanic activity induced by periodic continuum deformation (characterized by the time

) on the Earth of the system Sun-Moon, the Venus, the Mars,

tec

periodicity T,

energy

) owing to the periodic cosmic non-stationary combined energy gravitational influences

(characterized by the time periodicity T

energy
the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter.

Considering the time periodicity 235 years of the maximal combined integral energy gravitational
influence on the Earth of the system Sun-Moon (in the fifth approximation), the time periodicity 3 years of
the maximal integral energy gravitational influences on the Earth of the Venus (in the first approximation),

) on the Earth of the system Sun-Moon, the Venus, the Mars,
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the time periodicity 15 years of the maximal integral energy gravitational influences on the Earth of the
Mars (in first approximation) and the range of the time periodicities (11 + 12) years of the maximal integral
energy gravitational influences on the Earth of the Jupiter (in the first and second approximations) and the
Sun owing to the gravitational interaction of the Sun with the Jupiter, we obtained [Simonenko, 2007] the
range of the time periodicities

T.=T T =235x 3x 15x (11 + 12) years = 116325+ 126900 years

tec climl — energy

(3.201)

of the global periodic seismotectonic (and volcanic) activity and the global climate variability of the Earth
induced by the combined integral cosmic non-stationary energy gravitational influences on the Earth of the
system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the
Sun with the Jupiter. The average value 121612.5 years (of the calculated range 116325+ 126900 years of
the time periodicities given by (3.201)) is very close to the empirical time periodicity 122000 years [Hays,
Imbrie and Shackleton, 1976] of the climatic variability during Pleistocene. The value 124000 years
(corresponding to the strong local maximum of the amplitude-frequency spectrum [Berger and Loutre, 1991]
of the variations of the eccentricity of the Earth’s orbit during the last 2 millions years) gets into the
predicted theoretical range (3.201) of the time periodicities 116325+ 126900 years [Simonenko, 2007].

Table 2
The empirical time periodicities (related with the problem of the 100000-year climate periodicity during
Pleistocene [Berger, 1999]) and the founded time periodicities established in the frame of the
thermohydrogravidynamic theory [Simonenko, 2007a; 2007; 2008] of the Earth’s paleoclimate

The empirical | [Hays, Imbrie and | [Muller and | [Hays, Imbrie and [Hays, Imbrie and
time periodicities | Shack-leton, 1976]: | MacDonald,1995]: | Shack-leton, Shack-leton, 1976]:
of the Earth’s 1976]:
climatic 122000 years
variability 94000 years 100000 years
106000 years
The founded time | [Simonenko, 2007; [Simonenko, [Simonenko, [Simonenko,
periodicities  of | p. 148]: 2007; p. 148]: 2007; p. 148]: 2007; p. 148]:
the Earth’s global
climate variability average
established in the periodicity
frame of 94620 years 100845 years 107568 years 121612.5 years
thermohy-
drogravidynamic
theory
[Simonenko,
2007]
The established The global periodic | The global periodic | The global | The global periodic
physical genesis | Earth’s  tectonic- | Earth’s periodic  Earth’s | Earth’s
of  the time | endogenous atmospheric- tectonic atmospheric-
periodicities  of | heating related with | oceanic warming as | endogenous oceanic warming as
the Earth’s global | the a consequence of | heating related | a consequence of
climate variability | periodic continuum | the greenhouse | with the the greenhouse
revealed in the | deformation (and | effect produced by | periodic effect produced by
frame of the | related global | the gravity-induced | continuum the gravity-induced
thermohydrogra- | volcanic activity) (owing  to  the | deformation (and | (owing  to the
vidynamic theory | induced by the combined  cosmic | related global | combined  cosmic
[Simonenko, combined cosmic non-stationary volcanic activity) | non-stationary
2007] non-stationary energy induced by the | energy gravitational
of the Earth’s | energy gravitational combined cosmic | influence on the
paleoclimate gravitational influence on the | non-stationary Earth of the system
influence on the | Earth of the system | energy Sun-Moon, the
Earth of the system | Sun-Moon, the | gravitational Venus, the Mars, the
Sun-Moon, the | Venus, the Mars, | influence on the | Jupiter and the Sun
Venus, the Mars, | the Jupiter and the | Earth  of  the | owing to the
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the Jupiter and the | Sun owing to the | system Sun- | gravitational

Sun owing to the | gravitational Moon, the Venus, | interaction of the

gravitational interaction of the | the Mars, the | Sun with the

interaction of the | Sun with the | Jupiter and the | Jupiter)

Sun  with the | Jupiter)  periodic | Sun owing to the | periodic global

Jupiter global tectonic- | gravitational tectonic-volcanic
volcanic interaction of the | activization
activization Sun  with  the | accompanied by
accompanied by | Jupiter increased output of
increased output of the atmospheric
the atmospheric greenhouse gases
greenhouse gases

The recurrence of the maximal tectonic (and volcanic) activity of the Earth (characterized by the range
of the time periodicities 116325+ 126900 years) must lead to the recurrence of the maximal concentration
of the atmospheric greenhouse gases characterized by the same time periodicities 116325+ 126900 years)
owing to the periodic increase of production of the atmospheric greenhouse gases related with tectonic-
volcanic activization of the Earth. The periodic increase of the atmospheric greenhouse gases concentration
(characterized by the range of the time periodicities 116325+ 126900 years) must lead to the periodic
climate variability related with the atmospheric-oceanic warming as a consequence of the greenhouse effect.

The established [Simonenko, 2007] cosmic energy gravitational genesis of the range (3.201) of the
time periodicities 116325+ 126900 years (corresponding to the empirical time periodicity 122000 years
[Hays, Imbrie and Shackleton, 1976] of the global climate variability) is explained in the frame of the
thermohydrogravidynamic theory [Simonenko, 2007] by considering the combined energy gravitational
influence on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the
gravitational interaction of the Sun with the Jupiter.

We present in Table 2 the empirical time periodicities [Muller and MacDonald, 1995; Hays, Imbrie
and Shackleton, 1976] of the Earth’s global climatic variability (related with the problem of the 100000-year
climate periodicity during Pleistocene [Berger, 1999]) and the calculated time periodicities in the frame of
the thermohydrogravidynamic theory [Simonenko, 2007].

The empirical time periodicity 94000 years [Hays, Imbrie and Shackleton, 1976] during Pleistocene is
in good agreement with the calculated [Simonenko, 2007] time periodicity 94620 years
(0.5x 19x 8x 15x 83 years) of the Earth’s global climatic variability related with the combined cosmic
non-stationary energy gravitational influence on the Earth of the system Sun-Moon, the Venus, the Mars,
the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter.

Taking this agreement into account, we revealed [Simonenko, 2007] the cosmic energy gravitational
genesis (related with the combined cosmic non-stationary energy gravitational influences on the Earth of the
system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of
the Sun with the Jupiter) of the periodic Earth’s tectonic-endogenous heating and related global volcanic
activity (characterized by the time periodicity 94620 years) induced by the periodic continuum deformation
owing to the combined cosmic non-stationary energy gravitational influence on the Earth of the system Sun-
Moon, the Venus, the Mars, Jupiter and the Sun owing to the gravitational interaction of the Sun with the
Jupiter.

The established cosmic energy gravitational genesis of the time periodicity 100845 years
(27x 3x 15x 83 years) [Simonenko, 2007] is in agreement with the experimental data [Pinxian et al., 2003;
p- 2524-2535], which revealed the time periodicity 100000 years of the climatic variability. The established
cosmic energy gravitational genesis of the time periodicity 100845 years [Simonenko, 2007] is also in
agreement with the experimental data [Pinxian et al., 2003; p. 2536-2548], which revealed the same time
periodicity 100000 years of the variability of the carbon concentration in the Earth’s sedimentary rocks. The
empirical time periodicity 100000 years [Muller and MacDonald, 1995] during Pleistocene is in good
agreement with the calculated time periodicity 100845 years [Simonenko, 2007] of the Earth’s climatic
variability related with the combined cosmic non-stationary energy gravitational influence on the Earth of
the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of
the Sun with the Jupiter. Taking into account this agreement, we revealed [Simonenko, 2007] the cosmic
energy gravitational genesis (related with the combined cosmic non-stationary energy gravitational influence
on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the
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gravitational interaction of the Sun with the Jupiter) of the periodic atmospheric-oceanic global planetary
warming and cooling (characterized by the time periodicity 100845 years) as a consequence of the
greenhouse effect produced by the gravity-induced periodic global tectonic-volcanic activization
accompanied by the increased output of the atmospheric greenhouse gases.

The empirical time periodicity 106000 years [Hays, Imbrie and Shackleton, 1976] during Pleistocene
is in good agreement with the calculated [Simonenko, 2007] time periodicity 107568 years
(0.5x 27x 3x 32x 83 years) of the Earth’s global climatic variability related with the combined cosmic
non-stationary energy gravitational influence on the Earth of the system Sun-Moon, the Venus, the Mars,
the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter. Taking into
account this agreement, we revealed [Simonenko, 2007] the cosmic energy gravitational genesis (related
with the combined cosmic planetary non-stationary energy gravitational influence on the Earth of the system
Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun
with the Jupiter) of the periodic Earth’s global tectonic-endogenous heating and related global volcanic
activity (characterized by the time periodicity 107568 years induced by the periodic continuum deformation
owing to the combined cosmic non-stationary energy gravitational influence on the Earth of the system Sun-
Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with
the Jupiter).

The empirical time periodicity 122000 years [Hays, Imbrie and Shackleton, 1976] during Pleistocene
is in good agreement with the calculated [Simonenko, 2007] average time periodicity 121612.5 years
(235x 3x 15x (11+12)x 0.5 years) of the Earth’s global climatic variability related with the combined
cosmic non-stationary energy gravitational influence on the Earth of the system Sun-Moon, the Venus, the
Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter. Taking this
agreement into account, we revealed [Simonenko, 2007] the cosmic energy gravitational genesis (related
with the combined cosmic non-stationary energy gravitational influences on the Earth of the system Sun-
Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with
the Jupiter) of the periodic global atmospheric-oceanic warming (characterized by the average time
periodicity 121612.5 years) as a consequence of the greenhouse effect produced by the gravity-induced
periodic global tectonic-volcanic activization accompanied by the increased output of the atmospheric
greenhouse gases.

Using the presented (in Table 2) calculated time periodicities of the Earth’s global climatic variability,
we calculated [Simonenko, 2007] the average theoretical time periodicity 106160 years, which is in good
agreement with the empirical time periodicity 106000 years corresponding to the main maximum of the
spectrum [Hays, Imbrie and Shackleton, 1976] of the combined isotopic-oxygen variations based on the
empirical data RC11 - 120 and E49 - 18.

Using the presented (in Table 2) empirical time periodicities of the Earth’s global climatic variability,
we calculated [Simonenko, 2007] the average empirical time periodicity 105500 years, which is in fairly
good agreement with the empirical time periodicity 106000 years corresponding to the main maximum of the
spectrum [Hays, Imbrie and Shackleton, 1976] of the combined isotopic-oxygen variations based on the
empirical data RC11 - 120 and E49 - 18. The calculated [Simonenko, 2007] average theoretical time
periodicity 106160 years is in fairly good agreement with the empirical predominant time periodicity of
105000 years [Gorbarenko et al., 2011] characterizing the Okhotsk Sea productivity and lithological proxies
stacks during the last 350 kyr.

The agreement of the obtained average theoretical global time periodicity 106160 years [Simonenko,
2007] with the empirical time periodicity 106000 years [Hays, Imbrie and Shackleton, 1976] confirmed
[Simonenko, 2007] the validity of the established cosmic planetary energy gravitational genesis (related with
the combined cosmic non-stationary energy gravitational influence on the Earth of the system Sun-Moon,
the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with the
Jupiter) of the revealed time periodicities (in the frame of the thermohydrogravidynamic theory [Simonenko,
2007a; 2007; 2008]) of the Earth’s global climatic variability. The agreement of the obtained average
theoretical global time periodicity 106160 years [Simonenko, 2007] with the empirical time periodicity
105000 years [Gorbarenko et al., 2011] is the additional confirmation of the validity of the established
cosmic planetary energy gravitational genesis (related with the combined cosmic non-stationary energy
gravitational influence on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun
owing to the gravitational interaction of the Sun with the Jupiter) of the revealed [Hays, Imbrie and
Shackleton, 1976] time periodicities of the Earth’s global climatic variability.
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3.6.5. Cosmic energy gravitational genesis of the modern short-term time periodicities of the
Earth’s global climate variability determined by the combined cosmic factors:
G-factor related with the combined cosmic non-stationary energy gravitational influences on the
Earth of the system Sun-Moon, the Mercury, the Venus, the Mars, the Jupiter
and the Sun owing to the gravitational interaction of the Sun with the Jupiter;
G(a) -factor related to the tectonic-endogenous heating of the Earth as a consequence of the periodic

continuum deformation of the Earth due to the G-factor;
G(b) -factor related to the periodic atmospheric-oceanic warming or cooling as a consequence of the

periodic variable (increasing or decreasing) output of the heated greenhouse volcanic gases
and the related variable greenhouse effect induced by the periodic variable
tectonic-volcanic activity (activization or weakening) due to the G -factor;
G(c)-factor related to the periodic variations of the solar activity owing to the periodic variations of

the combined planetary non-stationary energy gravitational influence on the Sun

Using the evaluations [Simonenko, 2009; 2010] of the relative maximal instantaneous energy
gravitational influences of the planets of the Solar System on the Sun and using the established [Simonenko,
2009; 2010] time periodicities of the solar activity induced by the energy gravitational influences on the Sun
of the planets of the Solar System, we established [Simonenko, 2009; 2010] the following short-term time
periodicities (of the solar activity induced by the planetary energy gravitational influences on the Sun):

0.96359 =+1.2302 years (3.202)
determined by the combined energy gravitational influence of the Mercury, the Venus and the Earth on the
Sun;

5.5359 +7 years (3.203)
determined by the combined energy gravitational influence of the Mercury, the Venus and the Earth on the
Sun;

11 +13.008 years (3.204)
determined by the combined energy gravitational influence of the Jupiter, the Mercury, the Venus, the Earth
and the Mars on the Sun;

19.9945 +29.4525 years (3.205)
determined by the combined energy gravitational influence of the Jupiter, the Mercury, the Saturn and the
Venus on the Sun;

33 +35.73 years (3.2006)
determined by the combined energy gravitational influence of the Jupiter, the Mercury, the Venus, the Mars
and the Earth on the Sun;

47.36 +53 years (3.207)
determined by the combined energy gravitational influence of the Jupiter, the Mercury, the Venus and the
Earth on the Sun;

58.905 +63.3564 years (3.208)
determined by the combined energy gravitational influence of the Jupiter, the Mercury, the Saturn and the
Venus on the Sun;

83 +88.4095 years (3.209)
determined by the combined energy gravitational influence of the Jupiter, the Mercury, the Saturn, the
Venus and the Earth on the Sun;

106.7177 +118.58 years (3.210)
determined by the combined energy gravitational influence of the Jupiter, the Mercury, the Saturn and the
Mars on the Sun.

Taking into account these short-term time periodicities (founded in Subsection 6.2.9 of the
monographs [Simonenko, 2009; 2010]) of the solar activity; the modern short-term time periodicities
(founded in Subsection 4.3.2.10 of the monographs [Simonenko, 2009; 2010]) of the global climate
variability induced by the non-stationary energy gravitational influences on the Earth of the Mercury, the
Venus, the Moon, the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter;
the time periodicities (founded in Subsections 4.4.5.3 and 4.4.5.4 of the monographs [Simonenko, 2009;
2010]) of the Earth’s periodic global climate variability induced by the different combinations of the cosmic
non-stationary energy gravitational influences of the system Sun-Moon, the Venus, the Mars, the Jupiter and
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the Sun owing to the gravitational interaction of the Sun with the Jupiter; we evaluated [Simonenko, 2009;
2010] the following ranges of the main modern short-term time periodicities of the Earth’s global climate
variability:

[0.96359 + 3] years (3.211)
consistent approximately with the empirical range [1+ 3] years of the time periodicities [Li et al., 2001;
Krokhin, 2004; Ponomarev et al., 2007] of the global climate variability;

(3 + 7] years (3.212)
consistent with the same empirical range (3 + 7] years of the time periodicities [Thompson and Wallace,
1998; Wang and Ikeda, 2000; Gong et al., 2003; Ogi and Tachibana, 2006; Oort and Yienger, 1996; White
and Cayan, 2000; Diaz et al., 2001; Fu and Teng, 1993; Ponomarev et al., 1999a; Ponomarev et al., 1999b;
Ponomarev et al., 2007] related with the ENSO climate variability;

(7+ 15] years (3.213)
consistent approximately with the evaluated empirical range 8 + 15 years [Ponomarev et al., 2007] of the
quasi-decadal climate variability [Nakamura et al., 1997; Tourre et al., 2001; Auad, 2003; Qiu, 2003;
Ponomarev et al., 2003a; 2003b; 2003c; Polonsky et al., 2004];

[16+ 19] years (3.214)
consistent approximately with the evaluated empirical [Ponomarev et al., 2007] quasi-twenty-year climate
variability of the Pacific Ocean and the continental marginal Pacific areas [Latif and Barnett, 1994; Minobe,
1997; Tourre et al., 2001; Auad, 2003];

[19.9945 + 29.4525] years (3.215)
consistent with the evaluated empirical range 20 =+ 30 years [Ponomarev et al., 2007] of the climate
variability for the Asian continental (adjacent to the Far Eastern seas) and Pacific marginal areas;

[32+ 36] years (3.216)
consistent approximately with the evaluated [Dmitrieva and Ponomarev, 2012] empirical time periodicity 37
years characterizing the South-Eastern tropical area, Kuroshio Current region (including East China an
Japan/East Seas), central and northeastern Pacific;

[16 + 36] years (3.217)
consistent approximately with the evaluated [Ponomarev et al., 2007] empirical range 15+ 35 years of the
time periodicities of the global climate variability [Yamagata and Masumoto, 1992; Trenberth and Hurrel,
1994; Latif and Barnett, 1994; Miller et al., 1994; Delworth et al., 1996; Zhang et al., 1997; Mantua et al.,
1997; Minobe and Mantua, 1999; Tourre et al., 2001; Auad, 2003; Ponomarev et al., 2003a; 2003b; 2003c];

[41.5+ 54] years (3.218)
consistent approximately with the evaluated (based on the wavelet analysis) interdecadal cycle of
approximately 50 years [Goncharova, Gorbarenko, Shi, Bosin, Fischenko, Zou and Liu, 2012] characterizing
the regional climate variability of the Japan Sea, and in good agreement with the estimated (based on the
spectral Fourier analysis) time periodicity 48 years [Kalugin and Darin, 2012] obtained from the studies of
sediments from Siberian and Mongolian lakes;

[57+ 63.3564] years (3.219)
consistent approximately with the revealed climatic time periodicity 60 years [Monin and Sonechkin, 2005];
[76 =+ 96] years (3.220)

in good agreement with the estimated (based on the spectral Fourier analysis) time periodicity 88 years
[Kalugin and Darin, 2012] obtained from the studies of sediments from Siberian and Mongolian lakes;

[99 = 124.5] years (3.221)
consistent approximately with the evaluated [Ponomarev et al., 2007] quasi-hundred-year time periodicity of
the global climate variability [Auad, 2003; Miller and Schneider, 2000; Webster and Yang, 1992; Li et al.,
2001; Nakamura et al., 2002; Global-regional linkages in the Earth system, 2002; Overland et al., 1999;
Vasilevskaya et al., 2003; Savelieva et al., 2004], and in good agreement with the estimated (based on the
spectral Fourier analysis) time periodicity 109 years [Kalugin and Darin, 2012] obtained from the studies of
sediments from Siberian and Mongolian lakes, and consistent approximately with the evaluated (based on the
wavelet analysis) interdecadal cycle of approximately 100 years [Goncharova, Gorbarenko, Shi, Bosin,
Fischenko, Zou and Liu, 2012] characterizing the regional climate variability of the Japan Sea.

The combination of the founded ranges (3.218) and (3.219) gives the explanation of the evaluated
empirical range 50 + 70 years of the time periodicities [Minobe, 1997] of the global climate variability in the
northern region of the Pacific Ocean and for the Northern America.

The range (3.216) of the global climatic time periodicities 32+ 36 years is determined by the range
(3.206) of the time periodicities 33 +35.73 years of the solar activity (induced by the combined energy
gravitational influence of the Jupiter, the Mercury, the Venus, the Mars and the Earth on the Sun) and mainly
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the range of the global climatic (and seismotectonic) time periodicities 33+36 years (3x(11+12) years)

[Simonenko, 2007] related with the combined cosmic non-stationary energy gravitational influence on the
Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interaction of
the Sun with the Jupiter. The established time periodicity 35 years [Hattory, 1977] of the sesmotectonic
activity of various regions of the seismic zone of the Pacific Ring is in good agreement with the mean value
34.5 years of the established range of the global climatic (and seismotectonic) time periodicities 33 +36
years [Simonenko, 2007]. The mean value 34.5 years (of the established range of the global climatic (and
seismotectonic) time periodicities 33 +36 years [Simonenko, 2007]) is also in good agreement with the
evaluated [Dmitrieva and Ponomarev, 2012] empirical time periodicity 37 years characterizing the South-
Eastern tropical area, Kuroshio Current region (including East China and Japan/East Seas), central and
northeastern Pacific. These good agreement (of the independent studies [Hattory, 1977; Simonenko, 2007;
Dmitrieva and Ponomarev, 2012]) confirms the wvalidity of the thermohydrogravidynamic theory
[Simonenko, 2007; 2009; 2010] of the seismotectonic, volcanic and climatic evolution of the Earth.
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3.7. The cosmic energy gravitational genesis of the seismotectonic (and volcanic) activity and the
global climate variability induced (owing to the G-factor, G(a)-factor and G(b) -factor)

by the combined non-stationary cosmic energy gravitational influences on the Earth of the
system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun (owing to the gravitational
interaction of the Sun with the Jupiter, the Saturn, the Uranus and the Neptune)

3.7.1. The time periodicities of the maximal (instantaneous and integral) energy gravitational
influences of the Sun on the Earth owing to the gravitational interaction of the Sun
with the outer large planets (the Jupiter, the Saturn, the Uranus and the Neptune)

Taking into account the results of Subsection 3.3 (revealing the very significant energy gravitational
influence of the Sun on the Earth owing to the gravitational interaction of the Sun with the outer large
planets of the Solar System), it is necessary to deduce (using the generalized differential formulation (1.50)
of the first law of thermodynamics and the related results of Subsections 3.3 for the Earth) the time
periodicities of the maximal (instantaneous and integral) energy gravitational influences of the Sun on the
Earth owing to the gravitational interaction of the Sun with the outer large planets (the Jupiter, the Saturn,
the Uranus and the Neptune).

3.7.1.1. The time periodicities of the maximal (instantaneous and integral) energy
gravitational influences on the Earth of the Jupiter and the Sun owing to the gravitational
interaction of the Sun with the Jupiter

Using the results of Subsections 3.3.1 and 3.6.2.3, we have the successive approximations for the
time periodicities [Simonenko, 2007] (Tj3), =11 years, (T,;), =12 years and (T,;); =83 years (given

by (3.188), (3.189) and (3.190), respectively) of recurrence of the maximal (instantaneous and integral)
energy gravitational influences on the Earth of the Jupiter [Simonenko, 2007] and the Sun (owing to the
gravitational interaction of the Sun with the Jupiter) in the first, second and third approximations,
respectively.

3.7.1.2. The time periodicities of the maximal (instantaneous and integral) energy
gravitational influences on the Earth of the Saturn and the Sun owing to the gravitational
interaction of the Sun with the Saturn

Let us obtain (in the frame of the real elliptical orbits of the Earth and the Saturn) the first, second and
third approximations for the time periodicities characterizing the maximal (instantaneous and integral)
energy gravitational influences on the Earth of the Saturn and the Sun owing to the gravitational interaction
of the Sun with the Saturn. If the configuration of the Earth, the Saturn and the Sun (considered as the closed
system) is characterized at any time moment by the maximal (instantaneous or integral) combined energy
gravitational influences on the Earth of the Saturn and the Sun (owing to the gravitational interaction of the
Sun with the Saturn), then the Earth, the Saturn and the Sun will have the recurrence of the same

(approximately) configuration after different integer numbers of circulations (/s,r; circulations of the

Saturn around the combined mass center of the Sun and the Saturn and m;g,; circulations of the Earth

around the combined mass center of the Sun and the Saturn) to satisfy the following condition:

lspr; Tsar = Mg Ty (3.222)
Following the known method [Perelman, 1956], we present the ratio T,/ T; by the following mathematical
fraction:
_ Tgur 10759 1
My a7/ lsprs = T, = 3653 —29+2+ "

347

4+—

265
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Considering the first approximation of the ratio T,/ T, given by the rational number
mygup / lgars =29, we have from condition (3.222) the first approximation:

Toup =297, (3.223)
denoting that 29 circulations of the Earth (around the combined mass center of the Sun and the Saturn)
correspond approximately to 1 circulation of the Saturn around the combined mass center of the Sun and the
Saturn. The first approximation gives the first approximate time periodicity (T AT,3)1 =29 years of the
maximal (instantaneous or integral) combined energy gravitational influences (in the first approximation) on
the Earth of the Saturn and the Sun owing to the gravitational interaction of the Sun with the Saturn.

Considering the second approximation of the ratio T,/ T, given by the following rational number

Misar _ 20 + l = 2
lSAT,3 2 2
we have from condition (3.222) the second approximation:
2T, = 59T, (3.224)

denoting that 59 circulations of the Earth (around the combined mass center of the Sun and the Saturn)
correspond approximately to 2 circulations of the Saturn around the combined mass center of the Sun and
the Saturn. The second approximation (3.224) gives the second approximate time periodicity

(T AT73) , =59 years of the maximal (instantaneous or integral) combined energy gravitational influences (in
the second approximation) on the Earth of the Saturn and the Sun owing to the gravitational interaction of
the Sun with the Saturn.

Considering the third approximation of the ratio T,/ T; given by the following rational number

M gar —294 1 _ 265
9

Lnrs 24—
4

2

we have from condition (3.222) the third approximation:
9T \; = 265 T, (3.225)
denoting that 265 circulations of the Earth (around the combined mass center of the Sun and the Saturn)

correspond approximately to 9 circulations of the Saturn around the combined mass center of the Sun and
the Saturn. The third approximation (3.225) gives the third approximate time periodicity

(Tsar3); =265 years of the maximal (instantaneous or integral) combined energy gravitational influences
(in the third approximation) on the Earth of the Saturn and the Sun owing to the gravitational interaction of

the Sun with the Saturn.
Thus, we found the time periodicities:

(Tsar3)1 =29 years, (3.226)

(Tsars), =59 years, (3.227)

(Tsar3); =265 years (3.228)
SAT,3/3

of recurrence of the maximal (instantaneous and integral) combined energy gravitational influences on the
Earth of the Saturn and Sun (owing to the gravitational interaction of the Sun with the Saturn) in the first,
second and third approximations, respectively.

3.7.1.3. The time periodicity of the maximal (instantaneous and integral) energy
gravitational influences on the Earth of the Uranus and the Sun owing to the
gravitational interaction of the Sun with the Uranus

Let us obtain (in the frame of the real elliptical orbits of the Earth and the Uranus) the first
approximation for the time periodicities characterizing the maximal (instantaneous or integral) energy
gravitational influences on the Earth of the Uranus and the Sun owing to the gravitational interaction of the
Sun with the Uranus. If the configuration of the Earth, the Uranus and the Sun (considered as the closed
ystem) is characterized at any time moment by the maximal (instantaneous or integral) combined energy
gravitational influences on the Earth of the Uranus and the Sun (owing to the gravitational interaction of the
Sun with the Uranus), then the Earth, the Uranus and the Sun will have the recurrence of the same
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configuration (approximately) after different integer numbers of circulations (W ; circulations of the

Uranus around the combined mass center of the Sun and the Uranus and m,; circulations of the Earth

around the combined mass center of the Sun and the Uranus) to satisfy the following condition:

WysTu= myyTs. (3.229)
Following the known method [Perelman, 1956], we present the ratio T,;/ T, by the following mathematical
fraction:
Moy /Wy =l =208 _gg, L
’ T T, 3653 1+ 1
1
1825+~
2

Considering the first approximation of the ratio T,/ T, given by the rational number
m, /Wy ; =84, we have from condition (3.229) the first approximation:

T, ~84T, (3.230)

denoting that 84 circulations of the Earth (around the combined mass center of the Sun and the Uranus)
correspond approximately to 1 circulation of the Uranus around the combined mass center of the Sun and

the Uranus. The first approximation gives the first approximate time periodicity (TU,3)1 =84 years of the

maximal (instantaneous or integral) combined energy gravitational influences (in the first approximation) on
the Earth of the Uranus and the Sun owing to the gravitational interaction of the Sun with the Uranus. Thus,
we found the following time periodicity:

(Ty3), =84 years, (3.231)

of recurrence of the maximal (instantaneous and integral) combined energy gravitational influences on the
Earth of the Uranus and Sun (owing to the gravitational interaction of the Sun with the Uranus) in the first
approximation.

3.7.1.4. The time periodicities of the maximal (instantaneous and integral) energy
gravitational influences on the Earth of the Neptune and the Sun owing to the gravitational
interaction of the Sun with the Neptune

Let us obtain (in the frame of the real elliptical orbits of the Earth and the Neptune) the first, second
and third approximations for the time periodicities characterizing the maximal (instantaneous or integral)
energy gravitational influences on the Earth of the Neptune and the Sun owing to the gravitational
interaction of the Sun with the Neptune. If the configuration of the Earth, the Neptune and the Sun
(considered as the closed system) is characterized at any time moment by the maximal (instantaneous or
integral) combined energy gravitational influences on the Earth of the Neptune and the Sun (owing to the
gravitational interaction of the Sun with the Neptune), then the Earth, the Neptune and the Sun will have the

recurrence of the same (approximately) configuration after different integer numbers of circulations (py;
circulations of the Neptune around the combined mass center of the Sun and the Neptune and m;

circulations of the Earth around the combined mass center of the Sun and the Neptune) to satisfy the
following condition:

Prn3Tn= myTs. (3.232)
Following the known method [Perelman, 1956], we present the ratio T,/ T; by the following mathematical
fraction:
m; /Prs =T—N=M =164+;.
’ T T, 3653 1+ 1
I+ #
3+ 156

233
Considering the first approximation of the ratio T,/T, given by the rational number
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m;  /py3; =165, we have from condition (3.232) the first approximation:

T, =165T, (3.233)
denoting that 165 circulations of the Earth (around the combined mass center of the Sun and the Neptune)
correspond approximately to 1 circulation of the Neptune around the combined mass center of the Sun and
the Neptune. The first approximation gives the first approximate time periodicity (Ty;), =165 years of the
maximal (instantaneous or integral) combined energy gravitational influences (in the first approximation) on
the Earth of the Neptune and the Sun owing to the gravitational interaction of the Sun with the Neptune.

Considering the second approximation of the ratio T/ T; given by the following rational number

m, /Py :164+L1 :@,
I+
3
we have from condition (3.232) the second approximation:

4T, = 659T, (3.234)
denoting that 659 circulations of the Earth (around the combined mass center of the Sun and the Neptune)
correspond approximately to 4 circulations of the Neptune around the combined mass center of the Sun and
the Neptune. The second approximation (3.234) gives the second approximate time periodicity
(T\3), =659 years of the maximal (instantaneous or integral) combined energy gravitational influences (in

the second approximation) on the Earth of the Neptune and the Sun owing to the gravitational interaction of
the Sun with the Neptune.

Considering the third approximation of the ratio T,/ T, given by the following rational number
1 2142

1+L 13

3+1
3

m; /pN,3 =164+

b

we have from condition (3.232) the third approximation:
13T = 21427T, (3.235)
denoting that 2142 circulations of the Earth (around the combined mass center of the Sun and the Neptune)

correspond approximately to 13 circulations of the Neptune around the combined mass center of the Sun and
the Neptune. The third approximation (3.235) gives the third approximate time periodicity

(Ty3); = 2142 years of the maximal (instantaneous or integral) combined energy gravitational influences

(in the third approximation) on the Earth of the Neptune and the Sun owing to the gravitational interaction of
the Sun with the Neptune.
Thus, we found the time periodicities:

(Ty3), =165 years, (3.236)
(Ty3), =659 years, (3.237)
(Ty3); =2142 years (3.238)

of recurrence of the maximal (instantaneous and integral) combined energy gravitational influences on the
Earth of the Neptune and Sun (owing to the gravitational interaction of the Sun with the Neptune) in the first,
second and third approximations, respectively.
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3.7.1.5. The fundamental global time periodicities (related to the combined planetary, lunar and solar
non-stationary energy gravitational influences on the Earth) of the Earth’s periodic global
seismotectonic (and volcanic) activity and the global climate variability induced by the different
combinations of the cosmic non-stationary energy gravitational influences of the system Sun-
Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the
Sun with the Jupiter, the Saturn, the Uranus and the Neptune

Using the equivalent generalized differential formulations (1.43), (1.50) and (1.53) [Simonenko,
2007] of the first law of thermodynamics for the Earth and the calculated time periods of the periodic
recurrence of the maximal integral energy gravitational influences on the Earth of the system Sun-Moon, the
Venus, the Mars and the Jupiter, we calculated [Simonenko, 2007] the set of the gravity-induced time
periodicities (3.196) of the Earth’s periodic seismotectonic and volcanic activity and the global climate
variability related with the periodic recurrence of the maximal combined integral energy gravitational
influences on the Earth induced by the different combinations of the cosmic non-stationary energy
gravitational influences of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the
gravitational interaction of the Sun with the Jupiter, the Saturn, the Uranus and the Neptune. Taking into
account the very significant non-stationary energy gravitational influence (established in Subsection 3.3) on
the Earth of the Sun owing to the gravitational interaction of the Sun with the Jupiter and using the same

successive  approximations for the time periodicities [Simonenko, 2007] (T3), =11 years,

(Ty3), =12 years and (T,;); =83 years  (given by (3.188), (3.189) and (3.190), respectively) of

recurrence of the maximal (instantaneous and integral) energy gravitational influences on the Earth of the
Jupiter [Simonenko, 2007] and the Sun (owing to the gravitational interaction of the Sun with the Jupiter in
the first, second and third approximations, respectively), we have expanded in Subsection 3.6.2 the previous
results (taking into account the very significant energy gravitational influence on the Earth of the Sun owing
to the gravitational interaction of the Sun with the Jupiter) of the monographs [Simonenko, 2007; 2009;
2010] by establishing the time periodicities of the maximal (instantaneous and integral) energy gravitational
influences on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the
gravitational interaction of the Sun with the Jupiter. We expand in this Subsection the results of the
Subsection 3.6.2 by establishing the fundamental global time periodicities (related to the combined
planetary, lunar and solar non-stationary energy gravitational influences on the Earth) of the Earth’s periodic
global seismotectonic (and volcanic) activity and the global climate variability induced by the different
combinations of the cosmic non-stationary energy gravitational influences on the Earth of the system Sun-
Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with
the Jupiter, the Saturn, the Uranus and the Neptune.

It was founded [Simonenko, 2007; 2009; 2010] that the time periodicities of the Earth’s global climate
variability are determined by the combined cosmic factors: G-factor related with the combined cosmic non-
stationary energy gravitational influences on the Earth, G(a)-factor related to the tectonic-endogenous
heating of the Earth as a consequence of the periodic continuum deformation of the Earth due to the G-
factor, G(b) -factor related to the periodic atmospheric-oceanic warming or cooling as a consequence of the
periodic variable (increasing or decreasing) output of the heated greenhouse volcanic gases and the related
variable greenhouse effect induced by the periodic variable tectonic-volcanic activity (activization or
weakening) due to the G -factor, G(c)-factor related to the periodic variations of the solar activity owing to
the periodic variations of the combined planetary non-stationary energy gravitational influence on the Sun.
We consider in this Subsection the combined G, G(a) and G(b) cosmic factors related with the cosmic

non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars,
the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter, the Saturn, the
Uranus and the Neptune.

We take into account the established successive approximations for the commensurable [Alfvén and
Arrhenius, 1976] time periodicities of recurrence of the maximal (instantaneous and integral) energy

gravitational influences on the Earth: {(Tg yoon3)if =3 years (i=1), 8years (i=2), the Metonic cycle
of 19years (i=3), 27years(i=4) for the system Sun-Moon [Simonenko, 2007; 2009; 2010];
{(Ty5);} =3years (j=1), 8 years(j=2) for the Venus [Simonenko, 2007; 2009; 2010];

137



{(Tyarss) s =15 years (k=1), 32years (k=2), 47 years (k=3) for the Mars [Simonenko, 2007;
2009; 2010]; {(T,;),} =11years (n=1), 12 years (n=2), 83 years (n=3) for the Jupiter [Simonenko,

2007; 2009; 2010] and for the Sun owing to the gravitational interaction of the Sun with the Jupiter;
{(Tsar3)ms =29 years (m=1), 59years (m=2), 265years (m=3) for the Saturn and for the Sun

owing to the gravitational interaction of the Sun with the Saturn; {(T;;),} =84 years (q=1) for the

Uranus and for the Sun owing to the gravitational interaction of the Sun with the Uranus;
{(Ty3), s =165years (r=1), 659years (r=2), 2142 years (r=3) for the Neptune and for the Sun
owing to the gravitational interaction of the Sun with the Neptune.

Based on the generalized formulation (1.50) of the first law of thermodynamics used for the Earth as a
whole, we found (taking into account the established [Simonenko, 2007] cosmic G-factor and G(b)-

factor) the fundamental sets of the fundamental global seismotectonic and volcanic time periodicities T,

(of the periodic global seismotectonic and volcanic activities owing to the G-factor) and the fundamental
global climatic periodicities T, (of the periodic global climate variability and the global variability of the
quantities of the fresh water and glacial ice resources owing to the G(b) -factor):

T T T

tec,f = climl,f = energy,f =

LCM A(Tsyoon ) (Tya)7 s (Tuars )i > (Tha) s (Tsara Vs (Tua)g s (Tys)i
nergys (defined by the least common

(3.239)

determined by the successive global fundamental periodicities T

multiples L.C.M. of various successive time periodicities related to the different combinations of the
following integer numbers: 1=1,2,3,4; j=1,2; k=1,2,3; n=1,2,3; m=1,23;
q=1; r=1,2,3; [ =0,1; ,=0,1; [,=0,1; [,=0,1; [,=0,1; [,=0,1; [, =0,1)ofrecurrence
of the maximal combined energy gravitational influences on the Earth of the different combined
combinations of the cosmic non-stationary energy gravitational influences on the Earth of the system Sun-
Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interactions of the Sun with
the Jupiter, the Saturn, the Uranus and the Neptune.

Based on the generalized formulation (1.50) of the first law of thermodynamics used for the Earth as a
whole, we found (taking into account the established [Simonenko, 2007] cosmic G -factor and the G(a)

and G(b) -factors) the fundamental set of the fundamental global climatic periodicities
T =T =T /2=

clim2,f endog, f energy,f

1 (3.240)
SLCM. {(Tomoon)i s (Ty )7 > (Tuars ) > (T 3D (Tsar ) (T 5)g > (Tis )i}

(of the periodic global climate variability and the global variability of the quantities of the fresh water and
glacial ice resources related with the periodic tectonic-endogenous heating and related global volcanic
activity) determined by the G(a) and G(b)-factors related to the different combined combinations of the

cosmic non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the
Mars, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter, the Saturn,
the Uranus and the Neptune.

3.7.1.6. The thermohydrogravidynamic solution of the fundamental problem of the origin of
the major 100-kyr glacial cycle (during Pleistocene) determined by the
non-stationary energy gravitational influences on the Earth of the system Sun-Moon,
the Venus, the Jupiter and the Sun owing to the gravitational interactions of
the Sun with the Jupiter, the Saturn, the Uranus and the Neptune

A simple Milankovitch origin of the 100-kyr glacial cycle “is ruled out” [Imbrie, Berger et al., 1993]
“because the eccentricity-driven 100-kyr radiation cycle is much too small and its phase too late to force the
corresponding climate cycle directly”. We present in Subsection 3.6.4 the results of the previous evaluation
[Simonenko, 2007; 2009; 2010] of the mean time periodicities 94620 years and 107568 years of the global

climate variability determined by the G(a) - factor and G(b) - factor (related with the cosmic non-stationary

energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and
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the Sun owing to the gravitational interaction of the Sun with the Jupiter) and the mean time periodicities
100845 years and 121612.5 years of the global climate variability determined by the G(b) - factor (related

with the cosmic non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the
Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter).
Taking into account the established (in Subsection 3.3) significance of the non-stationary energy
gravitational influences on the Earth of the Sun owing to the gravitational interaction of the Sun with the
Jupiter, the Saturn, the Uranus and the Neptune, we present in this Subsection the thermohydrogravidynamic
solution of the fundamental problem [Imbrie, Berger et al., 1993] of the origin of the major 100-kyr glacial
cycle during the Milankovitch chron [Berger, 1994].

The major 100-kyr glacial cycle is determined by the non-stationary energy gravitational influences on
the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interactions
of the Sun with the Jupiter, the Saturn and the Uranus. We obtain from formula (3.239) (for /, =1, [, =1,

[,=0, I,=1, [, =1, [, =1, [ =0 ) the following fundamental global periodicities T T i (in the

tec,f =1

range 79-+121 kyr) of the periodic global seismotectonic and volcanic activities (owing to the G -factor)
and the periodic global climate variability and the global variability of the quantities of the fresh water and
glacial ice resources (owing to the G(b)-factor) determined by the combined planetary and solar non-

stationary energy gravitational influences on the Earth (of the system Sun-Moon, the Venus, the Jupiter and
the Sun owing to the gravitational interactions of the Sun with the Jupiter, the Saturn and the Uranus):

Tieer = Tgimis =L-C.M .{3,8,11,59,84} = L.C.M .{8,3,11,59,84} =
=L.C.M.{8,8,11,59,84}=109032 years, (3.241)
which is in good agreement with the predominant Mann’s (1967) period of 109kyr [Berger, 1988] in

spectrum of geological data for the Missourian rocks;

Teer = Tetimis = L.C.M.{19,8,12,29,84} =92568 years, (3.242)

Teer = Temis =L-C.M. {27,8,12,59,84}=89208 years (3.243)
and

Teer = TclimLf =L.C.M.{27,3,12,29,84} =87696 years, (3.244)

which are located near the empirical [Imbrie, Mix and Martinson, 1993] predominant period of 91kyr (in

spectra of the oxygen isotopic composition 5"*0 records).
The obtained fundamental global periodicities T,

wer = Loy (in the range 79 +121 kyr owing to the
G and G(b)-factors) result to the mean fundamental global seismotectonic, volcanic and climatic
periodicity of

<T

tec,f >=< T

atiml > = 94626 years, (3.245)
which enhances the weak eccentricity-driven [Milankovitch, 1930] variations of solar insolation (related to
the consistent predominant period of 94782 years [Berger, 1978] in variations of the orbital Earth’s
eccentricity). It explains the predominant empirical [Ruddiman et al., 1986] 95-kyr period in variations of
the North Atlantic sea-surface temperatures for the last 1.1 million years.

We obtain from the formula (3.240) (for [/ =1, [, =1, [,=0, =1, [, =1, [,=1, [;=0) the
following fundamental global climatic periodicities T, ,. (in the range 79+121 kyr) of the periodic
global climate variability and the global variability of the quantities of the fresh water and glacial ice
resources (owing to the G(a) and G(b)-factors) determined by the combined non-stationary energy

gravitational influences on the Earth (of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to

the gravitational interactions of the Sun with the Jupiter, the Saturn and the Uranus):
Ty =0.5- L.C.M .{3,3,83,29,84} = 101094 years, (3.246)

C

which is in good agreement with the empirical periodicity near 100 kyr in variations of the measured deep-
sea sediment oxygen isotopic composition 50 [Muller and MacDonald, 1996; Shackleton, 2000] and in
variations of the atmospheric CO, [Pisias and Shackleton, 1984; Shackleton, 2000];

T2 =0.5- L.C.M .{19,8,12,59,84} = 94164 years, (3.247)

C

which is in good agreement with the empirical periodicity of 94 kyr [Hays et al., 1976] corresponding to
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the predominant maximum of the calculated spectrum of the estimated summer sea-surface temperatures 7
in the southern Indian Ocean during the past 468 kyr; and
Teimoe = 0.5- L.C.M {27,3,11,29,84} = 120582 years, (3.248)

which is located between the empirical periodicities of 119 kyrand 122 kyr [Hays et al., 1976]
corresponding to the predominant maxima of the calculated spectra of the percentage of Cycladophora
davisiana.

The established fundamental global climatic periodicities T ¢

(in the range 79 +121 kyrowing to
the G(a) and G(b) -factors) result to the mean fundamental global climatic periodicity

< Tyimas > = 105280 years, (3.249)
which is in good agreement with the empirical [Gorbarenko et al., 2011] climatic periodicity
105 kyr (3.250)

(corresponding to the predominant maxima of the calculated spectra of the productivity and lithological
stacks of the deep-sea sediment records for the Okhotsk Sea during the last 350 kyr) and with the empirical
[Hays et al., 1976] climatic periodicity

106 kyr (3.251)

corresponding to the predominant maximum of the calculated spectrum of the measured oxygen isotopic

composition 8'°O of planktonic foraminifera.
Based on the founded fundamental global climatic periodicities (in the range 79+121 kyr) T

climl,f

and T, .., we derive the mean combined fundamental global climatic periodicity <T, > (determined

lim,f
by the combined non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the
Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter, the Saturn
and the Uranus)

<T, .> = 99.953kyr, (3.252)

clim,f
which is in good agreement with the empirical major 100-kyr glaciation cycle [Kukla, 1977; Imbrie, Berger
et al., 1993] characterizing the Milankovitch chron [Berger, 1994].

We obtain from formula (3.239) (for [ =1, /,=1, [,=0, [, =1, [, =1, [, =1, [, =1) the
fundamental global seismotectonic, volcanic and climatic periodicity (of the periodic global seismotectonic
and volcanic activities (owing to the G-factor) and the periodic global climate variability and the global
variability of the quantities of the fresh water and glacial ice resources (owing to the G(b)-factor)
determined by the combined planetary and solar non-stationary energy gravitational influences on the Earth
of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interactions of the
Sun with the Jupiter, the Saturn, the Uranus and the Neptune)

Teor = Ty = LC.M .{3,3,12,29,84,2142} = 124236 years, (3.253)

climl,f
which is located between the estimated predominant 123818-yr [Berger, 1978] and 125-kyr [Berger, 1999]
periods of variations of the orbital Earth’s eccentricity.
We obtain from formula (3.240) (for [/ =1, I, =1, [,=0, [ =1, [, =1, 1, =1, [[=1) the
fundamental global climatic periodicity
Toimos = 0.5- L.C.M .{3,8,12,29,84,2142} = 0.5- L.C.M .{8,3,12,29,84,2142} =

=0.5-L.C.M.{8,8,12,29,84,2142} = 124236 years (3.254)
of the periodic global climate variability and the global variability of the quantities of the fresh water and
glacial ice resources (owing to the G(a) and G(b)-factors) determined by the combined non-stationary
energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun
owing to the gravitational interactions of the Sun with the Jupiter, the Saturn, the Uranus and the Neptune.

The founded fundamental global climatic periodicities T =124236 yr (owing to the G(b)-

climl,f
factor) and T, ,, =124236 yr (owing to the G(a) and G(b)-factors) determine the combined
fundamental global climatic periodicity (determined by the combined non-stationary energy gravitational
influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the
gravitational interactions of the Sun with the Jupiter, the Saturn, the Uranus and the Neptune)

T, .=124236 years, (3.255)

clim,f
which is in good agreement with the climatic period of 125 kyr characterizing the Croll chron [Berger,
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1999].

Thus, the generalized thermohydrogravidynamic theory [Simonenko, 2007; 2009; 2010] of the
paleoclimate generalizes the Milankovitch’s (1930) theory of the paleoclimate (taking into account the
variability of solar insolation related to the periodic variations of the eccentricity of the Earth’s orbit due to
the G -factor) by taking into account the additional established cosmic G(a), G(b) and G(c)-factors. The

presented thermohydrogravidynamic solution of the fundamental problem of the origin of the major 100-kyr
glacial cycle (determined during Pleistocene by the non-stationary energy gravitational influences on the
Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interactions of
the Sun with the Jupiter, the Saturn and the Uranus) shows that the Thermohydrogravidynamics (Cosmic
Physics) of the Solar System represents the reliable thermohydrogravidynamic theory destined to play an
important role for the stable evolutionary development of humankind in the present and forthcoming epochs
of the critical surrounding cosmic, seismotectonic, volcanic and climatic conditions of the human existence
on the Earth.

3.8. The analysis of the global seismicity and volcanic activity of the Earth from
the biblical Flood (occurred in 2104 BC according to the orthodox
biblical chronology) to found the forthcoming range 2020+ 2061 AD
of the maximal seismotectonic, volcanic and climatic activities of the Earth
during the past 696 + 708 years of the history of humankind

3.8.1. The foundation of the ranges of the fundamental global seismotectonic, volcanic and
climatic periodicities T T =696+708 years and T, Tz =348 +354 years  determined

tec,f = climl,f tec,f =
by the combined predominant non-stationary energy gravitational influences
on the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the
gravitational interactions of the Sun with the Jupiter and the Saturn

To evaluate the behavior of the global seismicity and volcanic activity of the Earth from the biblical
Flood (occurred in 2104 BC according to the orthodox biblical chronology) to the beginning of the 21*

century AD, we deduced [Simonenko, 2012] from formula (3.239) (for [/ =1, [, =1, [, =0,
l,=1, [;=1, [, =0, [, =0 ) the ranges of the following fundamental global seismotectonic, volcanic and

climatic periodicities (determined by the combined predominant non-stationary energy gravitational
influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the
gravitational interactions of the Sun with the Jupiter and the Saturn):

Teer = T = (L.C.M.{3,8,12,29} + L.C.M .{3,3,12,59})= 696 + 708 years (3.256)
and
T = T = (LC.M. {3,3,12,29} + 0.5L.C.M .{3, 3,12, 59}) =348+ 354 years. (3.257)

Considering the time periodicity (T yoon3),= 3 years (or (Tgyoon3),= 8 years) of the maximal
combined energy gravitational influence on the Earth of the system Sun-Moon in the first (or second)
approximation, the time periodicity (T, ;), = 8 years (or (T, ;), = 3 years) of the maximal energy
gravitational influences on the Earth of the Venus in the second (or first) approximation, the time periodicity
(T;3),=12 years (in the second approximation) of the maximal energy gravitational influences on the Earth
of the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter, the time
periodicity (Tg,r5), =29 years (in the first approximation) of the maximal energy gravitational influences
on the Earth the Sun owing to the gravitational interactions of the Sun with the Saturn, we obtained
[Simonenko, 2012] from formula (3.239) (for [ =1, /, =1, [, =0, [ =1, [, =1, [, =0, [;=0) (as the

lower boundary of the founded range (3.256) [Simonenko, 2012]) the fundamental global seismotectonic,
volcanic and climatic periodicity (of the Earth’s periodic global seismotectonic and volcanic activity and the
global climate variability)

141



Ttec,f = T

climl,f

= L.C.M.{3,8,12,29} = L.C.M .{8, 3,12, 29} = 3x2x4x29 years = 696 years (3.256a)

determined by the combined predominant non-stationary energy gravitational influences on the Earth of the
system Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with
the Jupiter and the Saturn.

The established range (3.256) of the fundamental global seismotectonic, volcanic and climatic
periodicities [Simonenko, 2012] contains the experimental time periodicity 704 years [Abramov, 1997] of
the global seismotectonic activity. The established range (3.257) of the fundamental global seismotectonic,
volcanic and climatic periodicities [Simonenko, 2012] contains the experimental time periodicity 352 years
[Abramov, 1997] of the global seismotectonic activity.

We deduce from formula (3.239) (for [ =1, [,=1, [, =1, [ =1, [,=1, [,=0, [ =0) the

fundamental global seismotectonic, volcanic and climatic periodicity (determined by the combined
predominant non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus,
the Mars, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the
Saturn)

T =

tec,f climl,f —

Toergys = L.C.M 4{3,3,15,12, 59} =3x 5x 4x 59 years=3540 years,  (3.258)
which transforms into the classical Babylonian “sar” of 3600 years under the final practical transformation

59 — 60 for the time periodicity (Tg,r5), =59 years.

Considering the time periodicity or (Tg oon3),= 8 years of the maximal combined energy
gravitational influence on the Earth of the system Sun-Moon in the second approximation, the time
periodicity (T, ;), = 8 years of the maximal energy gravitational influences on the Earth of the Venus in
the second approximation, the time periodicity (T,;),=12 years (in the second approximation) of the

maximal energy gravitational influences on the Earth of the Jupiter and the Sun owing to the gravitational
interactions of the Sun with the Jupiter, the time periodicity (Tg,r3), =29 years (in the first approximation)

of the maximal energy gravitational influences on the Earth the Sun owing to the gravitational interactions of
the Sun with the Saturn, and the time periodicity (Ty,gs3); = 15 years of the maximal of the maximal

energy gravitational influences on the Earth of the Mars (in the first approximation), we obtain from formula
(3.239) (for I, =1, I, =1, I, =1, ;=1 [,=1, [,=0, [;,=0) the fundamental global seismotectonic,

volcanic and climatic periodicity (of the Earth’s periodic global seismotectonic and volcanic activity and the
global climate variability)

T =T T =L.C.M.{8,8,15,12,29} =2x4x3x5x29 years = 5 x 696 years = 3480 years

tec climl — energy
(3.258a)
determined by the combined predominant non-stationary energy gravitational influences on the Earth of the

system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interactions of
the Sun with the Jupiter and the Saturn.

The practical transformation 59 — 60 in the expression L.C.M.{3,3,15,12,59} (of (3.258)) produces
the following fundamental global seismotectonic, volcanic and climatic periodicities:

Tt = Tojimre = L.C.M .{3,3,15,12, 60} = 60 years (3.259)
and
Teer = Tomog =0.5- L.C.M {3, 8,15,12, 60} = 60 years (3.260)

revealed by A.S. Monin and D.M. Sonechkin [Monin and Sonechkin, 2005] experimentally.

We deduce also (under the final transformation 59 — 60) the fundamental global seismotectonic,
volcanic and climatic periodicity (determined by the combined predominant non-stationary energy
gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun
owing to the gravitational interactions of the Sun with the Jupiter and the Saturn)

T T T =L.CM.{3,8,15,12, 60} =120 years, (3.261)

tec,f = climl,f = energy,f
which is in good agreement with the mean periodicity of recurrence of the strongest earthquakes in different
regions (especially for Japan and Peru) of the seismic zone of the Pacific Ring [Vikulin, 2003].

142



3.8.2. The evidence of the founded ranges of the fundamental global seismotectonic

and volcanic time periodicities T, ; =T, = 696+ 708 years and
Teer = Tyjmor =348 +354 years  based on the statistical analysis of the

historical eruptions of the Katla and the Hekla volcanic systems in Iceland

3.8.2.1. The generalized formulation of the weak law of large numbers

We shall use the generalization [Simonenko, 2005] of the classical special formulation [Nicolis and
Prigogine, 1989] of the weak law of large numbers for the statistical analysis of the historical eruptions of
the Katla and the Hekla volcanic systems. The generalization [Simonenko, 2005] of the classical special
formulation [Nicolis and Prigogine, 1989] of the weak law of large numbers takes into account the

coefficients of correlations p(x,,x, )= 0 between the random variables X; and X, of the infinite set of

random variables X ,X,,....,X  .... characterized by the same variance (SZI(Xi —a)2 and the same

statistical mean @ = X, of the random variables X ,X,,....,X ..... It was proved [Simonenko, 2005]

n

mathematically that the limit of probability

lim Pr (X, +%X, +...+X,) el (3.262)
n—oo n
is satisfied (for any € > Q) if the following condition:
2 n
lim% > plx,.x,)=0 (3.263)

n—own° ik=l;izk
is satisfied for the coefficients of correlations pr(lxi , Xy )

Let us formulate the conditions of creation of the various possible pair combinations ((t2 )i , (t1 )i ) of
different previous (t1) ; and subsequent (t 2) ; dates of real volcanic eruptions. We take the dates (tl)i
and (t,); from the experimental sequence {I,}="T,,T,,...,Ty of different dates of real volcanic
eruptions, where T| is the initial date of real volcanic eruption, Ty the final date of real volcanic eruption.
We form the various possible pair combinations ((t,);,(t,);) (=1, 2, 3, ..., n) of two dates (t,); and

(t,); taken from the experimental sequence {1, }=T,,T,,..., Ty of different dates of real volcanic

eruptions To obtain the experimental evidence of the founded ranges of the fundamental global volcanic
periodicities T_ .=T =696+708 years, we take into account all possible pair combinations

tee§ = Lelimlf
((t,);,(t,),) satisfying the imposed conditions

I(t,); - (t,); -696| < 88 years, (3.264)

‘(tz)i -(t)), - 708‘ < 88 years. (3.265)

Considering the various possible pair combinations ((t,),,(t,);) of two dates (t,), and (t,);

under imposed conditions (3.264) and (3.265), we obtain the random variable X; = (A t); = (t,), - (t,),
characterizing by the mean value

n

(At) = 1 > (A, (3.266)

i=1
which must be very close to the statistical mean a = X_1 =(A't), for sufficiently large number n according to
the proved [Simonenko, 2005] formulation (3.262) if the condition (3.263) is satisfied for the coefficients

of correlations p(x;,X, ). We assume that the condition (3.263) is satisfied.
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3.8.2.2. The statistical analysis of eruptions of Katla volcano

The real dates of Katla volcano eruptions are given by the following experimental sequence
[Thordarson and Larsen, 2007]:

{T,.}=T,,T,,...., Ty =920, 934, 938, 1179, 1245, 1262, 1357, 1416, 1440, 1500, 1580, 1612, 1625, 1660,

1721, 1755, 1823, 1860, 1918, 1955, 1999, 2011 AD.
Taking into account the imposed condition (3.264), we obtain from this experimental sequence

[Thordarson and Larsen, 2007] the following pair combinations ((t,);,(t;);) of two dates (t,), and
(t,); (between the Katla volcano eruptions): (2011, 1245) characterized by At =t, —t, =766 years, (2011,
1262) characterized by At=t, —t,= 749 years, (2011, 1357) characterized by At=t, —t, =654 years,
(1999, 1245) characterized by At=t, —t,=754 years, (1999, 1262) characterized by At=t, —t =737
years, (1999, 1357) characterized by At=t, —t,=642 years, (1955, 1179) characterized by
At=t, —t,=776 years, (1955, 1245) characterized by At=t, —t,=710 years, (1955, 1262) characterized
by At=t, —t,=693 years, (1918, 1179) characterized by At=t, —t,=739 years, (1918, 1245)
characterized by At=t, —t,=673 years, (1918, 1262) characterized by At=t, —t, =656 years, (1860,
1179) characterized by At=t, —t, =681 years, (1860, 1245) characterized by At=t, —t, =615 years,
(1823, 1179) characterized by At=t, —t,=644 years, (1721, 938) characterized by At=t, —t,=783 years,
(1660, 934) characterized by At=t, —t, =726 years, (1660, 938) characterized by At=t, —t, =722 years,
(1625, 920) characterized by At=t, —t,=705 years, (1625, 934) characterized by At=t, —t,=691 years,
(1625, 938) characterized by At=t, —t, =687 years, (1612, 920) characterized by At=t, —t, =692 years,
(1612, 934) characterized by At=t, —t,=678 years, (1612, 938) characterized by At=t, —t, =674 years,
(1580, 920) characterized by At=t, —t, =660 years, (1580, 934) characterized by At=t, —t, =646 years
and (1580, 938) characterized by At=t, —t, =642 years. Taking into account of these n=28 numerical

values of At, we obtain the mean experimental time periodicity (between the Katla volcano eruptions)
1 &8
(At), = = > (A1), = 697.6785 years, (3.267)
i=1

entering into the founded range of the fundamental global seismotectonic and volcanic time periodicities
Tt = Tojimie =696+ 708 years [Simonenko, 2012] determined by the combined predominant non-

t

stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and
the Sun owing to the gravitational interactions of the Sun with the Jupiter and the Saturn.
Taking into account the imposed condition (3.265), we obtain the following pair combinations

((t,);,(t,;);) of two dates (t;); and (t,); (between the Katla volcano eruptions): (2011, 1245)
characterized by At=t, —t,= 766 years, (2011, 1262) characterized by At=t, —t,= 749 years, (2011,
1357) characterized by At=t, —t, =654 years, (1999, 1245) characterized by At=t, —t,=754 years,
(1999, 1262) characterized by At=t, —t, =737 years, (1999, 1357) characterized by At=t, —t =642
years, (1955, 1179) characterized by At=t, —t =776 years, (1955, 1245) characterized by
At=t, —t,=710 years, (1955, 1262) characterized by At=t, —t, =693 years, (1918, 1179) characterized
by At=t, —t,=739 years, (1918, 1245) characterized by At=t, —t,=673 years, (1918, 1262)
characterized by At=t, —t,=656 years, (1860, 1179) characterized by At=t, —t, =681 years, (1823,
1179) characterized by At=t, —t, =644 years, (1721, 938) characterized by At=t, —t, =783 years, (1660,
934) characterized by At=t, —t,=726 years, (1660, 938) characterized by At=t, —t,=722 years, (1625,
920) characterized by At=t, —t, =705 years, (1625, 934) characterized by At=t, —t, =691 years, (1625,
938) characterized by At=t, —t, =687 years, (1612, 920) characterized by At=t, —t =692 years, (1612,
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934) characterized by At=t, —t,=678 years, (1612, 938) characterized by At=t, —t,=674 years, (1580,
920) characterized by At=t, —t,=660 years, (1580, 934) characterized by At=t, —t,=646 years and

(1580, 938) characterized by At=t, —t, =642 years. Taking into account of these n= 27 numerical values,
we obtain the mean experimental time periodicity (between the Katla volcano eruptions)

1 27
(At). =0 21: (At), =700.7407 years (3.268)

entering into the founded range of the fundamental global seismotectonic and volcanic time periodicities
T T =696 +708 years [Simonenko, 2012] determined by the combined predominant non-

tec,f — “climl,f
stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and
the Sun owing to the gravitational interactions of the Sun with the Jupiter and the Saturn.

The mean value 699.2096 years of the calculated mean experimental time periodicities (3.267) and
(3.268) (of the considered eruptions of Katla volcano) is very close to the mean value 702 years the founded
theoretical range of the fundamental global seismotectonic, volcanic and climatic time periodicities

Tieer = Tojimie =696+ 708 years [Simonenko, 2012]. We can see that the founded theoretical range of the
fundamental global seismotectonic, volcanic and climatic time periodicities T, ; = Ty, =696 + 708 years

[Simonenko, 2012] contains the calculated mean experimental time periodicities (3.267) and (3.268) of the
considered eruptions of Katla volcano [Thordarson and Larsen, 2007]. This agreement confirms the
established cosmic energy gravitational genesis [Simonenko, 2007] of the global seismotectonic, volcanic
and climatic activity of the Earth.

3.8.2.3. The statistical analysis of eruptions of Hekla volcano

The real dates of Hekla volcano eruptions are given by the following experimental sequence
[Thordarson and Larsen, 2007]: {T, } =T,,T,,..., Ty= 1104, 1158, 1206, 1222, 1300, 1341, 1389, 1440,

1510, 1554, 1597, 1636, 1693, 1725, 1766-1768, 1845, 1878, 1913, 1947-1948, 1970, 1980-1981, 1991,
2000.
Taking into account the imposed condition (3.264), we obtain from this experimental sequence

[Thordarson and Larsen, 2007] the following pair combinations ((t,);,(t;);) of two dates (t,), and
(t,); (between the Hekla volcano eruptions): (2000, 1222) characterized by At=t, —t,=778 years,
(2000, 1300) characterized by At=t, —t,= 700 years, (2000, 1341) characterized by At=t, —t,= 659
years, (2000, 1389) characterized by At=t, —t,= 611 years, (1991, 1222) characterized by At=t, —t,=
769 years, (1991, 1300) characterized by At=t, —t,= 691 years, (1991, 1341) characterized by
At=t, —t,= 650 years, (1980.5, 1206) characterized by At=t, —t,= 774.5years, (1980.5, 1222)
characterized by At=t, —t,= 758.5 years, (1980.5, 1300) characterized by At=t, —t,=680.5 years,
(1980.5, 1341) characterized by At=t, —t,= 639.5 years, (1970, 1206) characterized by At=t, —t,= 764
years, (1970, 1222) characterized by At=t, —t, = 748 years, (1970, 1300) characterized by At=t, —t,=
670 years, (1970, 1341) characterized by At=t, —t,= 629 years, (1947.5, 1206) characterized by
At=t, —t,= 741.5 years, (1947.5, 1222) characterized by At=t, —t,= 725.5 years, (1947.5, 1300)
characterized by At=t, —t,= 647.5 years, (1913, 1158) characterized by At=t, —t, =755 years, (1913,
1206) characterized by At=t, —t, = 707 years, (1913, 1222) characterized by At=t, —t,= 691 years,
(1913, 1300) characterized by At=t, —t,= 613 years, (1878, 1104) characterized by At=t, —t,= 774
years, (1878, 1158) characterized by At=t, —t,= 720 years, (1878, 1206) characterized by At=t, —t,=
672 years, (1878, 1222) characterized by At=t, —t,= 656 years, (1845, 1104) characterized by
At=t, —t,= 741 years, (1845, 1158) characterized by At=t, —t,= 687 years, (1845, 1206) characterized
by At=t, —t,= 639 years, (1845, 1222) characterized by At=t, —t,= 623 years, (1767, 1104)
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characterized by At=t, —t, =663 years and (1767, 1158) characterized by At=t, —t,= 609 years.

Taking into account of these n=32 numerical values of At, we obtain the mean experimental time
periodicity (between the Hekla volcano eruptions)

1 32
(At) "5 ;(At)i = 693.328 years, (3.269)

which is near the lower boundary (696 years) of the founded range of the fundamental global seismotectonic
and volcanic time periodicities T, . =T, =696+708 years [Simonenko, 2012] determined by the
combined predominant non-stationary energy gravitational influences on the Earth of the system Sun-Moon,
the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the
Saturn.

Taking into account the imposed condition (3.265), we obtain the following pair combinations

((t,);,(t,;);) of two dates (t;), and (t,); (between the Hekla volcano eruptions): (2000, 1222)
characterized by At=t, —t =778 years, (2000, 1300) characterized by At=t, —t,= 700 years, (2000,
1341) characterized by At=t, —t,= 659 years, (1991, 1222) characterized by At=t, —t,= 769 years,
(1991, 1300) characterized by At=t, —t,= 691 years, (1991, 1341) characterized by At=t, —t,= 650
years, (1980.5, 1206) characterized by At=t, —t,= 774.5years, (1980.5, 1222) characterized by
At=t, —t,= 758.5 years, (1980.5, 1300) characterized by At=t, —t,=680.5 years, (1980.5, 1341)
characterized by At=t, —t,= 639.5 years, (1970, 1206) characterized by At=t, —t,= 764 years, (1970,
1222) characterized by At=t, —t,= 748 years, (1970, 1300) characterized by At=t, —t,= 670 years,
(1970, 1341) characterized by At=t, —t,= 629 years, (1947.5, 1206) characterized by At=t, —t,= 741.5
years, (1947.5, 1222) characterized by At=t, —t,= 725.5 years, (1947.5, 1300) characterized by
At=t, —t,= 647.5 years, (1913, 1158) characterized by At=t, —t =755 years, (1913, 1206)
characterized by At=t, —t,= 707 years, (1913, 1222) characterized by At=t, —t,= 691 years, (1878,
1104) characterized by At=t, —t,= 774 years, (1878, 1158) characterized by At=t, —t,= 720 years,
(1878, 1206) characterized by At=t, —t,= 672 years, (1878, 1222) characterized by At=t, —t,= 656
years, (1845, 1104) characterized by At=t, —t,= 741 years, (1845, 1158) characterized by At=t, —t,=
687 years, (1845, 1206) characterized by At=t, —t,= 639 years, (1845, 1222) characterized by
At=t, —t,= 623 years and (1767, 1104) characterized by At=t, —t,= 663 years. Taking into account of
these n=29 numerical values, we obtain the mean experimental time periodicity (between the Hekla volcano
eruptions [Thordarson and Larsen, 2007])

1 29
(At). =% ;(At)i =701.8447 years (3.270)

entering into the founded range of the fundamental global seismotectonic and volcanic time periodicities
T T =696 +708 years [Simonenko, 2012] determined by the combined predominant non-

tec,f — “climl,f
stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and
the Sun owing to the gravitational interactions of the Sun with the Jupiter and the Saturn. The mean value
697.5863 years of the calculated mean experimental time periodicities (3.269) and (3.270) (of the considered
eruptions of Hekla volcano) is in very good agreement with the mean value 702 years the founded theoretical
range of the fundamental global seismotectonic, volcanic and climatic time periodicities
Teee.r = Ty = 696 + 708 years [Simonenko, 2012].

t
The analogous statistical analysis of the historical eruptions of the Katla and the Hekla volcanic
systems in Iceland [Thordarson and Larsen, 2007] confirms also the founded range of the fundamental global
seismotectonic and volcanic time periodicities T, T =348+354 years determined by the

tec,f — “elim2,f
combined predominant non-stationary energy gravitational influences on the Earth of the system Sun-Moon,
the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the
Saturn.

Thus, the founded theoretical range of the fundamental global seismotectonic, volcanic and climatic
time periodicities T, T =696+ 708 years [Simonenko, 2012] (determined by the combined

tec,f’ = climl,f
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predominant non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus,
the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the Saturn)
contains the calculated mean experimental time periodicities (3.267) and (3.268) (of the considered
eruptions of Katla volcano [Thordarson and Larsen, 2007]), the calculated mean experimental time
periodicity (3.270) (of the considered eruptions of Hekla volcano [Thordarson and Larsen, 2007]), the
experimental time periodicity 704 years [Abramov, 1997] of the global seismotectonic activity of the Earth,
and the evaluated (based on the wavelet analysis) time periodicity of approximately 700 years [Goncharova,
Gorbarenko, Shi, Bosin, Fischenko, Zou and Liu, 2012] characterizing the regional climate variability of the
Japan Sea. This agreement confirms the established cosmic energy gravitational genesis [Simonenko, 2007]
of the global seismotectonic, volcanic and climatic activity of the Earth.

3.8.3. The cosmic energy gravitational genesis of the predominant short-range time periodicities (7i/6
years and 6j/5 years determined by small integersi and j) of the Chandler’s
wobble of the Earth’s pole and sea water and air temperature variations

3.8.3.1. The cosmic energy gravitational genesis of the predominant time periodicities
Ty =(Ty), = 6/5yr=12years and T, ,=(T,), ~7/6yr=1.1666666...years

of the Chandler’s wobble of the Earth’s pole and the global climate variability
induced by the combined non-stationary energy gravitational influence
on the Earth of the Venus, the Mercury and the Moon

The fundamentals of the solution of the Chandler’s problem [Chandler, 1892] are presented in the
monographs [Simonenko, 2007; 2008; 2009; 2010]. The cosmic energy gravitational genesis of the
Chandler’s variations of the latitude of the Earth (related with the Chandler’s wobble of the Earth’s pole) was
explained [Simonenko, 2007; 2008; 2009; 2010] by the combined non-stationary energy gravitational
influence of the Sun, the Venus, the Mercury, the Moon and the Jupiter. The cosmic energy gravitational
genesis of the Chandler’s wobble of the Earth’s pole was founded [Simonenko, 2007; 2008; 2009; 2010]
based on the generalized differential formulation (1.43) of the first law of thermodynamics for the Earth
subjected to the non-stationary energy gravitational influences of the Mercury, the Venus, the Moon and the
Jupiter. We founded [Simonenko, 2009; 2010] the total average first approximate range of the time
periodicities (of the Chandler’s wobble of the Earth’s pole):

(Twv.moom ), =405+ 44725 days=1.1088 + 1.2245 yr (3.271)

induced by the combined non-stationary energy gravitational influence of the Venus, the Mercury and the
Moon on the Earth. We obtained [Simonenko, 2011] that the average of the range (3.271) is given by the
value

(405+447.25)/(2-365.25) =1.166666667 yr = % yr= % I, (3.272)

which gives the following previously established values: the mean experimental period of 14/12 yr = 14
months (Chandler, 1892) of the Chandler’s wobble of the Earth’s pole, and the time periodicity of 7 yr
[Simonenko, 2009; 2010] of the established intensification of the Chandler’s wobble of the Earth’s pole.
The analysis [Simonenko, 2009; 2010] showed that the time periodicities

(TM,V,MOON,S (Ty)), =6y, (TM,V,MOON,3 (Ty)), = 7yr (3.273)

are related with the established intensification of the Chandler’s wobble of the Earth’s pole due to the
combined non-stationary energy gravitational influence of the Venus, the Mercury and the Moon on the
Earth. It was founded [Simonenko, 2011] that the time periodicities (3.273) correspond to the following time
periodicities

(T,), =6/5=12yr, (T,), ~7/6yr=1.1666666...yr (3.274)
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characterizing the main maxima of the calculated [Simonenko, 2011] frequency spectra S (f)and S (f) of

the documented [Kotlyar and Kim, 1994] variations of the experimental coordinates X and y of the
Earth’s pole.
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Fig. 17. The calculated [Simonenko, 2011] frequency spectra S_(f) (a) and S (f) (b) of the documented

[Kotlyar and Kim, 1994] variations of the experimental coordinates x and y of the Earth’s pole during
1897-1969 AD

The calculated [Simonenko, 2011] frequency spectra S (f) (a) and S, (f) (b) (presented on Fig. 17
for 1897-1969 AD) demonstrate the main maxima for (T, ), = 6/5=1.2 yrand I yr.

The calculated [Simonenko, 2011] frequency spectra S (f) (a) and S (f) (b) (presented on Fig. 18
for 1897-1989 AD) demonstrate the main maxima for (T, ), *6/5=1.2 yrand 1 yr.

The calculated [Simonenko, 2011] frequency spectra S (f) (a) and S (f) (b) (presented on Fig. 19
for 1969-1989 AD ) demonstrate the main maxima for (T, ), = 7/6yr=1.1666666... yrand 1 yr.

The calculated [Simonenko, 2011] frequency spectra S (f) (a) and S (f) (b) (presented on Fig. 20
for 1969-2010 AD) demonstrate the main maxima for (T, ), ~ 6/5=1.2 yrand 1 yr.

According to the thermohydrogravidynamic theory [Simonenko, 2007; 2008; 2009; 2010] of the
global climate evolution (taking into account the cosmic G(b) -factor related with the atmospheric-oceanic

warming as a consequence of the greenhouse effect produced by the periodic tectonic-volcanic activization
accompanied by increased output of the atmospheric greenhouse gases) induced by the cosmic non-
stationary energy gravitational influences on the Earth, the same time periodicities

T = (T), ® 6/5=1.2yr, T, , =(T,), =~ 7/6yr=1.1666666...yr (3.275)

must characterize the global climate variability induced by the combined non-stationary energy gravitational
influence of the Venus, the Mercury and the Moon on the Earth.
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Fig. 20. The calculated [Simonenko, 2011] frequency spectra S (f) (a) and S (f) (b) of the documented

[Earth Orientation Centre data] variations of the experimental coordinates x and y of the Earth’s pole
during 1969-2010 AD

To prove this deduction of the thermohydrogravidynamic theory [Simonenko, 2007; 2008; 2009;
2010], we present in Subsection 3.8.3.2 the combined analysis of the Chandler’s wobble of the Earth’s pole
[Simonenko, 2011] and the variations of sea water and air temperature for the costal station Possyet of the
Japan Sea [Simonenko, Gayko and Sereda, 2012].

3.8.3.2. The combined analysis of the Chandler’s wobble of the Earth’s pole and the variations of sea
water and air temperature during 1969-2010 AD for the costal station Possyet of the Japan Sea

Let us fulfil the combined analysis of the Chandler’s wobble of the Earth’s pole [Simonenko, 2011]
and the variations [Simonenko, Gayko and Sereda, 2012] of sea water and air temperature during 1969-2010
AD for the costal station Possyet of the Japan Sea. We see that the calculated [Simonenko, Gayko and

Sereda, 2012] spectra S, (f) and S, , (f) of the sea water temperature variations (Fig. 21a) and the air

temperature variations (Fig. 21b) have the coincided and nearly coincided local maxima for the following
predominant experimental time periodicities: 0.9999 years (for the sea water and air temperature variations),
1.4999 years (for the sea water temperature variations) and 1.49995 years (for the air temperature
variations), 2.3332 years (for the sea water temperature variations) and 2.333 years (for the air temperature
variations), 3.2306 years (for the sea water temperature variations) and 3.2307 years (for the air temperature
variations), and 8.3997 years (for the sea water and air temperature variations).

The calculated spectrum S, (f) (presented on Fig. 21a for the time range 1969-2010 AD) of

variations of sea water temperature demonstrates the predominant experimental time periodicities TW,exp,i ,

which are in a very good agreement with the following periodicities

TW,Z,i = l(Tch)Z = 17/6 yeaI‘S = 17/6 yr’ 1= 13 25 49 18, (3276)

i.e., the predominant experimental time periodicities ~ ™! of variations of sea water approximately equal
to

T ~ TW,2,i = i(Tch)z =i7/6 yr, 1=1,2,4, 18.

W,exp,i (3 277)
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Fig. 21. The calculated spectrum S, (f) (a) of variations of sea water during 1969-2010 for the costal

station Possyet of the Japan Sea [Simonenko, Gayko and Sereda, 2012]. The calculated spectrum S , (f)

(b) of variations of air temperature during 1969-2010 AD for the costal station Possyet of the Japan Sea
[Simonenko, Gayko and Sereda, 2012]

Table 3a

The predominant experimental time periodicities T of variations of the sea water temperature (during

W,exp,i
1969-2010 AD for the costal station Possyet of the Japan Sea [Simonenko, Gayko and Sereda, 2012]) and the

time periodicities Ty ,; =1(Ty,), =17/6 yr fori=1,2,4, 18

1 1 2 4 18
TW2' 1.1666... 2.333... 4.666... 21
! in yr
_ 1.1666 2.3332 4.666 20.999
W.exp,i in yr

Table 3a shows a very good agreement between the predominant experimental time periodicities

T

w.expi Of variations of the sea water temperature (during 1969-2010 AD for the costal station Possyet of

the Japan Sea) and the time periodicities Ty, ,; =1(T,,), for i=1, 2, 4, 18. The predominant experimental
time periodicity
Ty, =(Ty), =7/6yr =1.1666... yr obtained from the formula (3.276) for the integer i=1. The

Ty ey =1.1666 yr is in a very good agreement with the periodicity

predominant experimental time periodicity Ty o, =2.3332 yr is in a very good agreement with the

exp,2
periodicity Ty, =2(T,,), =7/3yr=2.333...yr obtained from the formula (3.276) for the integer i=2.
The predominant experimental time periodicity T\,Vﬁm4 =4.666 yr is in a very good agreement with the

periodicity Ty,,, = 4(T, ), =14/3yr =4.666... yr obtained from the formula (3.276) for the integer
i=4. The predominant experimental time periodicity Ty oo 15 =20.999 yr is in a very good agreement
with the periodicity Ty, s =18(T,,), = 21 yr obtained from formula the (3.276) for the integer i=18.

The calculated spectrum S (f) (presented on Fig. 21a for the time range 1969-2010 AD) of
variations of sea water temperature demonstrates the predominant experimental time periodicities Ty

LXp,j°

which are in a very good agreement with the following periodicities
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TW,I,j = j(Tch)l = J6/5 yra ,]: 19 79

(3.278)
i.e., we have the following relations for the sea water
TW,exp,j ~ TW,I,J = j(TCh)l = j6/5 yr’ j = 17 7' (3'279)
Table 3b

The predominant experimental time periodicities TW,exp, i of variations of the sea water temperature (during

1969-2010 AD for the costal station Possyet of the Japan Sea [Simonenko, Gayko and Sereda, 2012]) and the
time periodicities Ty, ; = J(T,,), = J6/5 yr, j=1,7

] 1 7
_ 1.2 8.4
WL in yr
, 1.2352 8.3997
W.exp,j in yr

Table 3b shows a very good agreement between the predominant experimental time periodicities
TW,exp,j of variations of the sea water temperature (during 1969-2010 AD for the costal station Possyet of

the Japan Sea) and the time periodicities TW,l,j = j(TCh)1 =j6/5 yr for j = 1, 7. The predominant
experimental time periodicity TW,exp,l =1.2352 yr is in a very good agreement with the periodicity
Ty, =(Ty), =1.2yr obtained from the formula (3.278) for the integer j=1. The predominant

experimental time periodicity Ty .7 =8.3997 yr is in a very good agreement with the periodicity

Ty, =7(T,), =8.4yr obtained from the formula (3.278) for the integer j = 7.

Table 4a
The predominant experimental time periodicities T Aexpi Of variations of air temperature (during 1969-2010

AD for the costal station Possyet of the Japan Sea [Simonenko, Gayko and Sereda, 2012]) and the time
periodicities T, ,; =1(T,,), =17/6 yr fori=1,2, 12

I 1 2 12
T, ... 1.1666... 2.333... 14
ALl in yr
) 1.1351 2.3332 13.9995
Aexp,i in yr

The calculated spectrum S, (f) (presented on Fig. 21b for the time range 1969-2010 AD) of
variations of the air temperature demonstrates the predominant experimental time periodicities
TA,eXp,i , which are in a very good agreement with the following periodicities

T,y =1(Ty), =17/6 yr,1=1, 2, 12, (3.280)

i.e., we have the following relations for the air

T 2 Tpp; =U(Ty), =17/6 yr, i=1,2,12. (3.281)

Aexp,i
Table 4a shows a very good agreement between the predominant experimental time periodicities
TA,eXp,i of variations of the air temperature (during 1969-2010 AD for the costal station Possyet of the

Japan Sea) and the time periodicities T,,; =1(Ty), =17/6 yr for i=1, 2, 12. The predominant

experimental time periodicity T, .., =1.1351yr is in a very good agreement with the periodicity
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=(T,), =7/6yr=1.1666... yr obtained from the formula (3.280) for the integer i=1. The

A 2,1
predominant experimental time periodicity T Aexp2 = 2.3332 yr is in a very good agreement with the

periodicity T,,, =2(T,,), =7/3yr=2.333...yr obtained from the formula (3.280) for the integer i=2.

The predominant experimental time periodicity T, o 12 =13.9995 yr is in a very good agreement with

the periodicity T,,,, =12(T, ), =14 yr obtained from the formula (3.280) for the integer i = 12.

Table 4b

The predominant experimental time periodicities T , of variations of the air temperature (during 1969-

,eXP,
2010 AD for the costal station Possyet of the Japan Sea [Simonenko, Gayko and Sereda, 2012]) and the time
periodicities T, ,; =j(T,), =j6/5 yr, j=1,5,7

J 1 5 7
, 1.2 6 8.4
AL n yr
4 1.1999 5.9998 8.3997
A.exp,j in yr

The calculated spectrum S, (f) (presented on Fig. 21b for the time range 1969-2010 AD) of

variations of the air temperature demonstrates the predominant experimental time periodicities TA’eXp’j,
which are in a very good agreement with the following periodicities

Al] =J(Ty), =J6/5yr, j=1,5,7,
i.e., we have the following relations for the air

TA,exp,j Alj J(Tch)l .]6/5 yr7 .] = 1’ 59 7 (3283)

(3.282)

Table 4b shows a very good agreement between the predominant experimental time periodicities T Aexp.j Of
variations of the air temperature (during 1969-2010 AD for the costal station Possyet of the Japan Sea) and
the time periodicities T, | ; =Jj(T,,), =J6/5 yr for j=1, 5, 7. The predominant experimental time

periodicity TA,eXp’1 =1.1999 yr is in a very good agreement with the periodicity

T,,,=(T,;), =1.2yr obtained from the formula (3.282) for the integer j=1. The predominant
experimental time periodicity T, .5 =5.9998 yr is in a very good agreement with the periodicity
Al 5 S(TCh)1 6yr obtained from the formula (3.282) for the integer j=5. The predominant

experimental time periodicity TA,eij =8.3997 yr is in a very good agreement with the periodicity
Ty, =7(Ty,), = 8.4yr obtained from the formula (3.282) for the integer j=7.

The combined Fig. 22 demonstrates the calculated [Simonenko, 2011] frequency spectra S_(f) (a)
and S, (f) (b) of the documented [Earth Orientation Centre data] variations of the experimental coordinates
x and y of the Earth’s pole during 1969-2010 AD. The combined Fig. 22 demonstrates also the calculated
spectrum S, (f) (c) of variations of sea water during 1969-2010 AD for the costal station Possyet of the

Japan Sea [Simonenko, Gayko and Sereda, 2012]. The combined Fig. 22 demonstrates also the calculated
spectrum S, (f) (d) of variations of air temperature during 1969-2010 AD for the costal station Possyet of

the Japan Sea [Simonenko, Gayko and Sereda, 2012]. The calculated [Simonenko, 2011] frequency spectra
S,(® (@), S, (D) (), S;y () (c)and Sy, (f) (d) have the same slope of -2 demonstrating the single

cosmic energy gravitational genesis of the Chandler’s wobble of the Earth’s poll and sea water and air
temperature variations for the costal station Possyet of the Japan Sea.
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Fig. 22. The calculated [Simonenko, 2011] frequency spectra S, (f)(a) and S (f) (b) of the documented

[Earth Orientation Centre data] variations of the experimental coordinates x and y of the Earth’s pole

during 1969-2010 AD. The calculated spectrum S, (f) (c) of variations of sea water during 1969-2010

AD for the costal station Possyet of the Japan Sea [Simonenko, Gayko and Sereda, 2012]. The calculated
spectrum S , (f) (d) of variations of air temperature during 1969-2010 AD for the costal station Possyet of

the Japan Sea [Simonenko, Gayko and Sereda, 2012]

Thus, the previous theoretical results [Simonenko, 2007, 2008, 2009, 2010], the spectral studies
[Simonenko, 2011] of the Chandler’s wobble of the Earth’s pole, and the spectral analysis [Simonenko,
Gayko and Sereda, 2012] of the experimental variations of sea water and air temperature (during 1969-2010
AD for the costal station Possyet of the Japan Sea) confirm the cosmic energy gravitational genesis of the
predominant short-range periodicities (7i/6 yr and 6j/5 yr determined by small integers i and j) of the
Chandler’s wobble of the Earth’s pole and sea water and air temperature variations for the costal station
Possyet of the Japan Sea.
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3.8.4. The evidence of the founded range of the fundamental global periodicities
T .=T =696+ 708 yr (of the global seismotectonic and volcanic

tec,f climl.,f
activities and the climate variability of the Earth) obtained from the established
links between the great natural cataclysms in the ancient history of humankind from the final
collapse of the ancient Egyptian Kingdom and the biblical Flood to the increase of the global
seismicity and the global volcanic activity in the beginning of the 20" century
and the modern increase of the global seismicity and the volcanic activity in the end of the 20™ century
and in the beginning of the 21* century

We present in Subsection 3.8.4 the evidence of the founded [Simonenko, 2012] range of the
fundamental global periodicities T, . =T =696+ 708 yr (of the global seismotectonic and volcanic

tec,f climl,f
activities and the climate variability of the Earth) based on the established links between the great natural
cataclysms in the ancient history of humankind from the final collapse of the ancient Egyptian Kingdom
and the biblical Flood to the increase of the global seismicity and the global volcanic activity in the
beginning of the 20™ century [Richter, 1969] and the modern increase of the global seismicity and the
volcanic activity in the end of the 20" century [Abramov, 1997] and in the beginning of the 21% century
[Simonenko, 2007; 2009; 2010].

3.8.4.1. The great natural cataclysms in the history of humankind from the final
collapse of the ancient Egyptian Kingdom (near 2190 BC) and
the biblical Flood (occurred in 2104 BC according to the orthodox
Jewish and Christian biblical chronology)

We have the documented time 63 BC of “the greatest earthquake ever experienced” [Cassius Dio
Cocceianus, Dio's Roman history] destroyed many cities of the ancient Pontus located in Asia Minor. The
ancient Minoan empire declined as a consequence of the great Minoan volcanic eruptions at islands Thera
[Bolt et al., 1978] and Crete [Marinatos, 1939]. The “conventionally accepted” [LaMarche and Hirschboeck,
1984; p. 126] date of 1500+1450 BC of the volcanic eruption at Thera (Santorini) is based on the
archaeological evidence [Lamb, 1977]. Archaeologists [Sivertsen, 2009] and geophysicists [Bolt et al., 1978]
placed usually the Minoan volcanic eruption at island Thera (Santorini) near 1500 BC. This volcanic
eruption had the global planetary evidences revealed worldwide [LaMoreaux, 1995]. Especially, Stanley and
Sheng reported [Stanley and Sheng, 1986] the evidence for the presence of ash ejected from the explosion of
Santorini in sediment cores recovered in the eastern Nile Delta of Egypt. Weisbued [Weisbued, 1985]
pointed out that some biblical scholars have suggested that the Israelites’ exodus from Egypt took place a
date closer to 1450 BC (i.e., near the date 1450 BC of the last major eruption of Thera (Santorini)
[LaMoreaux, 1995]), whereas LaMoreaux [LaMoreaux, 1995; p. 174] dated it to about 1440 BC, while
others have maintained that the exodus took place around 1200 BC.

Despite the global planetary consequences [LaMoreaux, 1995] of the great Minoan volcanic eruption,
the exact date of the eruption has not been determined. Marinatos [Marinatos, 1939] dated the great Minoan
volcanic eruption to about 1400 BC, whereas Hammer et al. concluded [Hammer et al., 1987] that the
eruption of Thera occurred in the range 1665 + 1625 BC. The eruption catalogue of Simkin et al. [Simkin et
al., 1981] gives the range of dates 1490 + 1450 BC for Santorini eruption. Betancourt suggested
[Betancourt, 1987] the range 1700 + 1640 BC as the most probable date of the eruption of Thera. Running
the radiocarbon analysis of samples from Akrotini, Hubberten et al. concluded [Hubberten et al., 1989] that
the catastrophic eruption of Thera occurred most probably in the same range 1700 + 1640 BC giving “the
exact time of the great eruption seem to agree a date of about 1670 BC” [Antonopoulos, 1992; p. 158],
whereas Antonopoulos [Antonopoulos, 1992; p. 155] dated it to about the range 1600 + 1500 BC (“1550
BC plus or minus 50 years”). Friedrich et al. [Friedrich et al., 2006] argued: “Precise and direct dating of the
Minoan eruption of Santorini (Thera) in Greece, a global Bronze Age time marker, has been made possible
by the unique find of an olive tree, buried alive in life position by the tephra (pumice and ashes) on
Santorini”.

The “radiocarbon wiggle-matching” dating analysis of the olive tree revealed [Friedrich et al., 2006]
that the eruption occurred during the range 1627+ 1600 BC with 95.4% probability. The authors [Friedrich
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et al., 2006] argued: “It is a century earlier than the date derived from traditional Egyptian chronologies”.
The studies [LaMarche and Hirschboeck, 1984] of the tree frost rings of the bristlecone pine in California
revealed the frost damage (related with the period of global cooling) between 1628 and 1626 BC. Based on
revealed frost-ring damage, LaMarche and Hirschboeck dated [LaMarche and Hirschboeck, 1984] tentatively
the cataclysmic eruption of Santorini (Thera) to 1828 +1626 BC. This estimate 1828 + 1626 BC is based on
the accepted hypothesis “that major eruptions are likely to be closely followed by notable frost events — at
better than the 99.9% confidence level”. Baillie [Baillie, 1989] stated that an Irish oak minimum-growth
period is the real evidence of a large volcanic eruption (accompanied by volcanic veil of fine ash and
aerosols) that began in 1628 BC. LaMoreaux has stated [LaMoreaux, 1995]: “It is believed that this is an
earlier time when Thera began its period of volcanic activity. This could represent the first of a series of large
eruptions which left two major caldera that have occurred at Thera. A final large eruption and collapse took
place in 1450 BC, which agrees with archaeological evidence”.

Antonopoulos indicated [Antonopoulos, 1992; p. 158] that it is important to remember that the date
about 1550 BC “is the date of the beginning of the eruption and not of the widespread destruction in Crete”.
It is very important for subsequent analysis to take into account the additional information related with the
date about 1550 BC [Antonopoulos, 1992; p. 158]: “It is also the date when the Thera volcano became active
again after a long period of quiescence and ejected the coarser pumice which form the lowest layer in the
tephra deposits. The effects of this phase of the eruption were probably confined only to Thera. It did not
result in the formation of the caldera, but all settlements on the island were obliterated, and all the inhabitants
were either killed or driven away. Thus, since just a few skeletons and valuables have been found, it seems as
if the inhabitants had enough warning to collect some of their belongings and evacuate”.

Finally, LaMoreaux stated [LaMoreaux, 1995]: “The eruptions of Thera (Santorini) between 1628 and
1450 BC constituted a natural catastrophe unparalleled in all history. The last major eruption in 1450 BC
destroyed the entire Minoan Fleet at Crete at a time when the Minoans dominated the Mediterranean world”.
LaMoreaux has believed [LaMoreaux, 1995] that “over the period from 1628 to 1450 BC Thera experienced
a number of very explosive volcanic events”.

As we can see from the first point of view, the exact date of the eruption of Thera (Santorini) is the
subject of controversy. We intent to solve this controversy in this Subsection by establishment of the non-
controversial exact dates of the different distinct eruptions of Thera (Santorini).

It is well known that the ancient Egyptian Kingdom declined near 2190 BC as a consequence of the
long-lasting catastrophic drought related with the extraordinary decrease of the depth of the Nile. The decline
of the ancient Egyptian Kingdom coincided with the small ice age in Europe. The recurrence of the next
catastrophic drought occurred in Egyptian Cairo in 1200 AD during the Arabic conquest of the Egypt.

According to the orthodox Jewish and Christian biblical chronology [Genesis, 7:11], the Flood
occurred in the Jewish year 1656 (which is 2104 BC) as a consequence of the rainstorm during the 40 days
[Genesis, 7:12]. We have the intermediate mean date 2147 BC between the biblical Flood (2104 BC) and the
final collapse of the ancient Egyptian Kingdom (2190 BC) related with the long-lasting catastrophic drought.

Reconstructing the ancient history of the humankind in his “Egypt’s Place in Universal History”, Von
Bunsen [Von Bunsen, 1848, pp. 77-78, 88] revealed the marks of the planetary disaster, related with the
dramatic change of the landscape of the Central Asia in 10555 BC. Considering the ancient history of the
humankind in his “Fingerprints of the Gods” [Hancock, 1997], Graham Hancock revealed the Egyptian
marks of the planetary disaster in 10450 BC. It was suggested [Simonenko, 2009; 2010] that the Bunzen’s
and Hancock’s estimations are related with the same planetary disaster during the time range 10555 BC
+ 10450 BC in the ancient history of the humankind. Taking into account the documented times (10555 BC
[Von Bunzen, 1848] and 10450 BC [Hancock, 1997]), we can evaluate the mean date 10502.5 BC of the
planetary disaster in the Central Asia and Egypt.

We get the time duration 10439.5 years (10502.5 - 63) between the greatest [Cassius Dio
Cocceianus, Dio's Roman history] earthquake (63 BC) destroyed the ancient Pontus (located in Asia Minor)
and the obtained mean date 10502.5 BC of the planetary disaster in the Central Asia [Von Bunsen, 1848, pp.
77-78, 88] and Egypt [Hancock, 1997]. The obtained time duration 10439.5 years is approximately equal
to the time period 10440 years (3 x 3480 years) consisting of 3 time periods of 3480 years given by the
fundamental global seismotectonic, volcanic and climatic periodicity (3.258a) determined by the combined
predominant non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the
Venus, the Mars, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter
and the Saturn. The obtained time duration 10439.5 years confirms the stated hypothesis [Ilyichev and
Cherepanov, 1991, p. 1371] about the recurrence of the super-earthquakes characterized by the average
approximate time periodicity of 10000 years.

The considered above catastrophic droughts, great earthquakes and great volcanic eruptions in the
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history of the humankind are the climatic and geophysical mutually related links of the one evolutionary
chain determined by the combined cosmic non-stationary energy gravitational influence on the Earth of the
Sun, the Moon and the planets of the Solar System. The founded (in Subsection 3.8.1) range of the
fundamental global seismotectonic, volcanic and climatic periodicities T, ; =T, =696+ 708 years

(determined by the combined predominant non-stationary energy gravitational influences on the Earth of the
system Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with
the Jupiter and the Saturn) gives the opportunity to discover one clear viewpoint in the frame of the
established cosmic geophysics [Simonenko, 2007] towards these planetary catastrophes.

3.8.4.2. Linkage of the last major eruption of Thera (1450 BC) and the
greatest earthquake destroyed the ancient Pontus (63 BC)

Les us analyze the great natural cataclysms in the ancient history of the humankind to verify the
established time periodicities (3.256a) and (3.258a) of the Earth’s periodic seismotectonic and volcanic
activity and the global climate variability of the Earth induced by the combined cosmic non-stationary
energy gravitational influences of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the
gravitational interactions of the Sun with the Jupiter and the Saturn.

Using the time difference 1387 years (1450 - 63) between the date 1450 BC [LaMoreaux, 1995] of
last major eruption of Thera and the greatest earthquake in the ancient Pontus (63 BC), we get the ratio:

(1450-63) years 1387

696 years 696

which shows that we have approximately 2 time periods of 696 years (given by (3.256a)) between these
cataclysms. Using the classical date 1500 BC [Bolt et al., 1978; Sivertsen, 2009] of the eruption of Thera
(Santorini), we get the ratio:

=1.9928, (3.284)

(1500-63) years 1437

696 years 696

which is slightly larger than the previous estimation (3.284).

The closeness of the ratios (3.284) and (3.285) to the integer number 2 confirms the founded cosmic
energy gravitational genesis of the fundamental global seismotectonic, volcanic and climatic periodicity
(3.256a) [Simonenko, 2012] determined by the combined predominant non-stationary energy gravitational
influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the
gravitational interactions of the Sun with the Jupiter and the Saturn. Taking into account that the estimation
(3.284) is closer to the integer number 2 than the estimation (3.285), we can conclude that the date 1450 BC
[LaMoreaux, 1995] is more probable than the classical date 1500 BC [Bolt et al., 1978; Sivertsen, 2009] of
the eruption of Thera (Santorini).

=2.0646, (3.285)

3.8.4.3. Linkage of the greatest earthquake destroyed the ancient Pontus (63 BC),
the earthquake destroyed the ancient Greek Temple of Artemis (614 AD ) and
the great frost event (628 AD) related with the atmospheric veil (recorded
in Europe in 626 AD) induced by the great unknown volcanic eruption

The ancient Greek city Ephesus (later a major Roman city on the west coast of Asia Minor) was
destroyed by an earthquake occurred in 614 AD. The Ephesus was famed owing to the Temple of Artemis,
one of the Seven Wonders of the Ancient World. Using the time difference 677 years (614 + 63) between the
major earthquake destroyed the Temple of Artemis (614 AD) and the greatest earthquake in the ancient
Pontus (63 BC), we get the ratio:

(614 +63) years 677

696 years 696

which shows that we have approximately 1 time period of 696 years between these earthquakes.

Using the time difference 689 years (626 + 63) between the greatest earthquake destroyed the ancient
Pontus (63 BC) and great unknown volcanic eruption (apparently, Rabaul’ [LaMarche and Hirschboeck,
1984] eruption, whose atmospheric veil was recorded in Europe in 626 AD [Stothers and Rampino, 1983]
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and resulted to the great frost events in 628 AD [LaMarche and Hirschboeck, 1984]), we get the ratio:

(626 + 63) years _ 689 — 0.9899, (3.287)
696 years 696

which shows that we have approximately 1 time period of 696 years (given by (3.256a)) between the greatest
earthquake destroyed the ancient Pontus (63 BC) and great unknown volcanic eruption.

The closeness of the ratios (3.286) and (3.287) to the integer number 1 confirms the founded cosmic
energy gravitational genesis of the fundamental global seismotectonic, volcanic and climatic periodicity
(3.256a) [Simonenko, 2012] determined by the combined predominant non-stationary energy gravitational
influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the
gravitational interactions of the Sun with the Jupiter and the Saturn.

3.8.4.4. Linkage of the greatest earthquake destroyed the ancient Pontus (63 BC)
and the great earthquakes occurred in England (1318 AD and 1343 AD),
Armenia (1319 AD), Portugal (1320 AD, 1344 AD and 1356 AD) and Japan (1361 AD)

Using the time differences 1381 years (1318 + 63) and 1382 years (1318 + 63) between the great
earthquakes [Vikulin, 2008] occurred in England (1318 AD) and Armenia (1319 AD), respectively, and the
greatest earthquake in the ancient Pontus (63 BC), we get the ratio:

(1318 + 63) years 21381 1,984, (3.288)
696 years 696
which shows that we have approximately 2 time periods of 696 years (given by (3.256a)) between these
great earthquakes in the ancient Pontus (63 BC) and in England (1318 AD) and Armenia (1319 AD). Using
the time difference 1406 years (1343 + 63) between the great earthquake in England (1343 AD) and the
greatest earthquake of the ancient Pontus (63 BC), we get the ratio:
(1343 +63) years _ 1406 —2.0201, (3.289)

696 years 696

which shows that we have approximately 2 time periods of 696 years (given by (3.256a)) between these
great earthquakes.
Using the mean date 1330.5 AD between the great earthquakes in England (1318 AD and 1343 AD)
and the greatest earthquake in the ancient Pontus (63 BC), we get the ratio:
(1330.5+63) years  1393.5

696 years 696

which shows that the great earthquakes in England (1318 AD and 1330.5 AD) occurred approximately after
2 time periods of 696 years (given by (3.256a)) from the date 63 BC of the greatest earthquake in the ancient
Pontus.

Using the mean date 1332 AD between the great earthquakes in Portugal (1320 AD and 1344 AD)
and the greatest earthquake in the ancient Pontus (63 BC), we get the ratio:

1332 +63 1395
( Jyears 1395 _ ) (043, (3.291)
696 years 696
which shows that the great earthquakes in Portugal (1320 AD and 1344 AD) occurred approximately after 2
time periods of 696 years (given by (3.256a)) from the date 63 BC of the greatest earthquake in the ancient
Pontus.
Using the time difference 1424 years (1361 + 63) between the great earthquake in Japan (1361 AD)
and the greatest earthquake in the ancient Pontus (63 BC), we get the ratio:
1361+ 63 1424
( )years 1424, 1450, (3.292)
696 years 696

which shows that we have approximately 2 time periods of 696 years (given by (3.256a)) between these
great earthquakes.

The closeness of the ratios (3.290), (3.291) and (3.292) to the integer number 2 (for England, Portugal
and Japan) confirms the founded cosmic energy gravitational genesis of the fundamental global
seismotectonic, volcanic and climatic periodicity (3.256a) [Simonenko, 2012] determined by the combined
predominant non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus,
the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the Saturn.
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3.8.4.5. Linkage of the final collapse of the ancient Egyptian Kingdom
(occurred near 2190 BC), the biblical Flood (occurred in 2104 BC
according to the orthodox Jewish and Christian biblical chronology)
and the last major eruption of Thera (1450 BC)

We have the intermediate mean date 2147 BC ((2190+2104)/2) between the final collapse of the
ancient Egyptian Kingdom (near 2190 BC) and the biblical Flood (2104 BC). Using the time difference 697
years (2147- 1450) between the intermediate mean date 2147 BC and the last major eruption of Thera (1450
BC) [LaMoreaux, 1995], we get the corresponding ratio:

(2147 -1450) years 697

696 years 696

which shows that we have approximately 1 time period of 696 years between the intermediate mean date
2147 BC (between the final collapse of the ancient Egyptian Kingdom (near 2190 BC) and the biblical Flood
(2104 BCQ)) and the last major eruption of Thera (1450 BC).
Using the classical date 1500 BC [Bolt et al., 1978; Sivertsen, 2009] of the eruption of Thera
(Santorini), we get the corresponding ratio:
(2147 -1500) years _ 647

696 years 696

Since the estimation (3.293) is closer to the integer number 1 than the estimation (3.294), we can conclude
once again that the date 1450 BC [LaMoreaux, 1995] is the more probable date for the last major eruption of
Thera than the classical date 1500 BC [Bolt et al., 1978; Sivertsen, 2009] of the eruption of Thera
(Santorini).

The closeness of the ratios (3.293) and (3.294) to the integer number 1 confirms the founded cosmic
energy gravitational genesis of the fundamental global seismotectonic, volcanic and climatic periodicity
(3.256a) [Simonenko, 2012] determined by the combined predominant non-stationary energy gravitational
influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the
gravitational interactions of the Sun with the Jupiter and the Saturn.

=1.0014, (3.293)

=0.9295. (3.294)

3.8.4.6. Linkage of the planetary disasters in the Central Asia (10555 BC)
and in the ancient Egyptian Kingdom (10450 BC), and the greatest
earthquake destroyed the ancient Pontus (63 BC)

Using the time duration 10439.5 years (10502.5 - 63) between the greatest [Cassius Dio
Cocceianus, Dio's Roman history] Pontic earthquake (63 BC) in Asia Minor and the obtained mean
estimation 10502.5 BC ((10555+10450)/2) of the planetary disaster (10555 BC) in the Central Asia [Von
Bunsen, 1848, pp. 77-78, 88] and the planetary disaster (10450 BC) in ancient Egyptian Kingdom [Hancock,
1997], we get the ratio

(10502.5-63) years 10439.5

696 years 696

confirming the fundamental global seismotectonic, volcanic and climatic periodicity (3.256a) determined
by the combined predominant non-stationary energy gravitational influences on the Earth of the system Sun-
Moon, the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter
and the Saturn.
We get also the ratio
(10502.5-63) years 10439.5 10440 3x3430 3

3480 years 3480 3480 3480

=14.9992 ~ 15, (3.295)

2

(3.296)
confirming the fundamental global seismotectonic, volcanic and climatic periodicity (3.258a) determined
by the combined predominant non-stationary energy gravitational influences on the Earth of the system Sun-
Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interactions of the Sun with
the Jupiter and the Saturn.

Thus, the obtained rations (3.284), (3.285), (3.286), (3.287), (3.288), (3.289), (3.290), (3.291),
(3.292), (3.293), (3.294), (3.295) (which can be approximated by various integer numbers for different
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regions of the Earth) confirm the fundamental global seismotectonic, volcanic and climatic periodicity
(3.256a) determined by the combined predominant non-stationary energy gravitational influences on the
Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interactions of
the Sun with the Jupiter and the Saturn.

3.8.4.7. Linkage of the previous great eruptions of Thera (Santorini)
(between 1628 and 1450 BC), the greatest (in the United
States in the past 150 years up to 1872) earthquake in Owens Valley, California (1872 AD), the
eruptions of Santorini in 1866 and 1925 AD and the great eruption of Krakatau in 1883 AD

We present in Subsection 3.8.4.7 the linkage of the previous great eruptions of Thera (Santorini)
(between 1628 and 1450 BC [LaMoreaux, 1995]), the greatest (in the United States in the past 150 years up
to 1872) earthquake in Owens Valley, California (1872 AD), the eruptions of Santorini in 1866 and 1925
AD and the great eruption of Krakatau in 1883 AD.

Papazachos (see also [Antonopoulos, 1992]) considered [Papazachos, 1989] the largest eruptions
(accompanied by tsunamis) of the Santorini volcano, which occurred (during the last five centuries) in 1457,
1573, 1560, 1866 and 1925 AD. We can interpret the eruptions of Santorini in 1866 and 1925 AD and the
eruption of Krakatau in 1883 AD as terrible manifestation (in the 19" and 20" centuries) of the time
periodicity of 3480 years = 5 x 696 years given by (3.258a). The mean date 1874.5 AD between the
eruptions of Santorini (1866 AD) and Krakatau (1883 AD) is close to the date 1872 AD of the greatest (in
the United States in the past 150 years up to 1872) earthquake in Owens Valley, California. The date 1925
AD of the eruption of Santorini is close to the year 1923 AD of the strongest Japanese earthquake in the
Kanto region (and in Torbat-e Heydariyeh, Iran; Sichuan, China; Kamchatka, USSR; Humbolt County,
California, USA).

Using the mean date 1613.5 BC of the obtained range 1627 + 1600 BC of the first Santorini’s eruption
(based on the “radiocarbon wiggle-matching” dating analysis [Friedrich et al., 2006] with 95.4%
probability), we get the time duration 3479.5 years from this mean date 1613.5 BC and the eruption of
Santorini in 1866 AD. We get the ratio of the obtained time duration 3479.5 years to the time periodicity of
3480 years

(1613.5+1866) years 3479.5

3480 years 3480

which is very close to the integer number 1. It means that the eruption of Santorini in 1866 AD is related
with the first minor eruption of Santorini in the obtained range 1627+ 1600 BC [Friedrich et al., 2006].
Really, considering the eruption of the Santorini in 1866 AD, we can obtain the corresponding date

t, (1866 AD) of previous eruption related with the founded time periodicity 3480 years given by (3.258a).

= 0.999856, (3.297)

To do this, we have the obvious equation

t, (1866 AD)+ 3480 years= 1866 years,

which gives the following date of the first minor eruption of Santorini:

t, (1866 AD)=1866 years - 3480 years=1614 BC (3.298)

in agreement with the mean date 1613.5 BC of the obtained range 1627+ 1600 BC [Friedrich et al., 2006] of
the Santorini’s eruption.

Antonopoulos associated [Antonopoulos, 1992; p. 166] “the eruption at Thera with the analogous
Krakatau eruption” occurred in 1883 AD. We can interpret the great eruption of Krakatau in 1883 AD as the
manifestation of the periodic increase of the global seismicity and volcanic activity related with the founded
time periodicity 3480 years given by (3.258a). Really, considering the eruption of Krakatau in 1883 AD, we
can obtain the time duration 3496.5 years between the great eruption of Krakatau in 1883 AD and the mean
date 1613.5 BC of the obtained range 16271600 BC of the first Santorini’s eruption (based on the
“radiocarbon wiggle-matching” dating analysis [Friedrich et al., 2006]). We get the ratio of the obtained time
duration 3496.5 years to the time periodicity of 3480 years

(1613.5+1883) years 3496.5

3480 years 3480

which is very close to the integer number 1, denoting that the eruption of Thera (Santorini) in the obtained
range 1627 + 1600 BC [Friedrich et al., 2006] is related with the great eruption of Krakatau in 1883 AD.
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Using the mean value 1613.5 BC of the obtained range 1627 + 1600 BC of the first minor eruption of
Santorini [Friedrich et al., 2006], we get the time duration 3485.5 years from this mean date 1613.5 BC and
the greatest (in the United States in the past 150 years up to 1872) earthquake in Owens Valley, California
(1872 AD). We get the ratio of the obtained time duration 3485.5 years to the time periodicity of 3480 years

1613.5+1872) years 3485.5
( ) years _ ~1.00158, (3.300)

3480 years 3480

which is very close to the integer number 1. It denotes that the greatest earthquake in Owens Valley,
California (1872 AD) is related with the first Santorini’s eruption in the obtained range 1627-1600 BC
[Friedrich et al., 2006]. The obtained closeness of the estimations (3.296), (3.297) and (3.300) to the integer
number 1 confirms the founded fundamental global seismotectonic, volcanic and climatic periodicity
(3.258a) determined by the combined predominant non-stationary energy gravitational influences on the
Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational
interactions of the Sun with the Jupiter and the Saturn.

Considering the greatest (in the United States in the past 150 years up to 1872) earthquake in Owens
Valley, California (1872 AD), we can obtain (based on the founded time periodicity 3480 years given by

(3.258a)) the corresponding date t (1872 AD) of previous maximal planetary seismic and volcanic

activity from the obvious relation

t, (1872 AD)+ 3480 years= 1872 years,

which gives the following date of previous maximal planetary seismic and volcanic activity:

t, (1972 AD)= 1872 years - 3480 years=1608 BC, (3.301)

entering to the obtained range 1627-1600 BC [Friedrich et al., 2006] of the eruption of Santorini.
Considering the eruption of Santorini in 1925 AD, we can obtain the corresponding date

t (1925 AD) of previous eruption related with the founded time periodicity 3480 years given by (3.258a).

To do this, we have the obvious relation

t, (1925 AD)+ 3480 years = 1925 years,

which gives the following date of the second minor eruption of Santorini:

t, (1925 AD)=1925 years - 3480 years=1555 BC (3.302)

in a good agreement with the mean value 1550 BC [Antonopoulos, 1992; p. 155] of the established range
1600+ 1500 BC of the Santorini’s eruption.

3.8.4.8. Linkage of the eruption of Tambora (1815 AD)
and the Thera (Santorini) eruption in the range 1700 + 1640 BC

We present in Subsection 3.8.4.8 the linkage of the eruption of Tambora (1815 AD) and the Thera
(Santorini) eruption in the range 1700 + 1640 BC [Betancourt, 1987; Habberten et al., 1989].

The eruption of Thera (Santorini) was the great natural cataclysm. However, in terms of the erupted
volume, it ranks smaller [Pyle, 1996] than the eruption of the Tambora occurred in 1815 AD. Considering
the eruption of the Tambora occurred (1815 AD), we can obtain (based on the founded time periodicity 3480

years given by (3.258a)) the corresponding date t (1815 AD) of the previous great world eruption from the

obvious relation

t, (1815 AD)+ 3480 years= 1815 years,

which gives the following date of the previous great world eruption:

t, (1815 AD)=1815 years - 3480 years=-1665 years=1665 BC, (3.303)

which is very close to the mean date 1670 BC of the suggested range 1700 + 1640 BC [Betancourt, 1987;
Hubberten et al., 1989] of the eruption of Thera (Santorini). The date 1665 BC is very close to the average
date of 1675 BC [LaMarche and Hirschboeck, 1984] based “on grain from storage jars from the destruction
level” [Batancourt and Weinstein, 1976]. This agreement confirms the founded fundamental global
seismotectonic, volcanic and climatic periodicity (3.258a) determined by the combined predominant non-
stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars, the
Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the Saturn.

161



3.8.4.9. Linkage of the increase of the global seismicity (along with the increase of the volcanic
activity) in the end of the 19" century and in the beginning of the 20" century
and the eruption of Thera (Santorini) between 1600 and 1500 BC

We present in Subsection 3.8.4.9 the linkage of the increase of the global seismicity (along with the
increase of the volcanic activity) in the end of the 19" century and in beginning of the 20™ century [Richter,
1969] and the eruption of Thera (Santorini) between 1600 and 1500 BC [Antonopoulos, 1992].

The former President of the Seismological Society of America made in 1969 the statement [Richter,
1969] about the increase of the global seismicity recorded in the range 1896 + 1906 AD up to 1969:

“One notices with some amusement that certain religious groups have picked this rather unfortunate
time to insist that the number of earthquakes is increasing. In part they are misled by the increasing number
of small earthquakes that are being catalogued and listed by newer, more sensitive stations throughout the
world. It is worth remarking that the number of great [that is, 8.0 and over on the Richter scale] earthquakes
from 1896 to 1906 (about twenty-five) was greater than in any ten-year interval since”.

The seismologists Seweryn J. Duda and Markus B a ith revealed [Duda, 1965; B a ith and Duda, 1979]
the range 1900 +1920 AD characterized by the maximal energy release per year for the whole time period
up to 1977. The eruption of Santorini occurred in 1925 AD, i.e. near the end of the established range 1900
+ 1920 AD. Considering the range 1900 + 1925 AD as the range of the maximal global seismic activity in
the end of the 19" century and in the beginning of the 20" century (along with the eruption of Santorini in
1925 AD), we can obtain (based on the founded time periodicity 3480 years given by (3.258a)) the

corresponding time range t (1896+1925AD) of the previous maximal global seismic and volcanic

activities from the obvious relation

t, (1896 +1925 AD)+ 3480 years=1896 + 1925 years, (3.304)

which gives the following range of the corresponding previous maximal global seismic and volcanic
activities:

t, (1896 +1925 AD)=1584 +1555BC

(3.305)

entering to the established range 1600+ 1500 BC [Antonopoulos, 1992; p. 155] of eruption of Santorini.
This agreement confirms the founded fundamental global seismotectonic, volcanic and climatic periodicity
(3.258a) determined by the combined predominant non-stationary energy gravitational influences on the
Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational
interactions of the Sun with the Jupiter and the Saturn.

Thus, we have revealed the evident linkages between the different distinct eruptions of the Thera
(Santorini) dated in the following ranges: 1700+1640 BC [Betancourt, 1987; Habberten et al., 1989],
1628 +1626 BC [LaMarche and Hirschboeck, 1984], 1627+1600 BC [Friedrich et al., 2006], 1600+1500 BC
[Antonopoulos, 1992], 1628+1450 BC [LaMoreaux, 1995] and the eruptions of the Tambora (1815 AD), the
Santorini (1866 AD and 1925 AD) and the Krakatau (1883 AD). Based on the fundamental global
seismotectonic, volcanic and climatic periodicity (3.258a) and taking into account the eruptions of the
Tambora (1815 AD), the Santorini (1866 AD and 1925 AD) and the Krakatau (1883 AD), we have shown
the real possibility of different distinct eruptions of Thera (Santorini): near 1665 BC (in accordance with the
range 1700+1640 BC [Betancourt, 1987; Habberten et al., 1989]), near 1613.5 BC (in accordance with the
range 1627+1600 BC [Friedrich et al., 2006]) and in the range 1584+1555 BC (in accordance with the range
16001500 BC [Antonopoulos, 1992]). Consequently, we can consider the possibility of the final major
catastrophic eruption near 1450 BC [LaMoreaux, 1995].
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3.8.4.10. Linkage of the increase of the global seismicity (along with the increase of the volcanic
activity) in the end of the 20™ century and the eruption of Hekla
(1300 AD) in Iceland and the great earthquake (1303 AD) in China

We present in Subsection 3.8.4.10 the linkage of the increase of the global seismicity (along with the
increase of the volcanic activity) in the end of the 20" [Abramov, 1997] century and the eruption of Hekla
(1300 AD) [Thordarson and Larsen, 2007] in Iceland and the great earthquake (1303 AD) in China
[Vikulin, 2008].

Considering the date (1300 AD) of the eruption of Hekla (1300 AD) [Thordarson and Larsen, 2007]
in Iceland and the date (1303 AD) of great earthquake in China [Vikulin, 2008] and using the founded range
(3.256) of the fundamental global periodicities T, . =T, =696+ 708 yr (of the global seismotectonic

tec,f climl,f
and volcanic activities and the climate variability of the Earth determined by the combined predominant
non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Jupiter
and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the Saturn), we can
evaluate, respectively, the following ranges of the next possible seismotectonic and volcanic activities of the
Earth

1300 years+ 696 years+ 1300 years+ 708 years =1996 + 2008 AD, (3.306)

1303 years+ 696 years+1303 years+ 708 years=1999 + 2011 AD, (3.307)

The lower boundaries of these ranges are related with the increase of the global seismicity (along with the
increase of the volcanic activity) in the end of the 20" [Abramov, 1997] century. The upper boundary
(2008 AD) of the range (3.306) is coincided with the predicted [Simonenko, 2007] date (2008 AD) of the
next great Chinese earthquake. The upper boundary (2011 AD) of the range (3.307) is coincided with the
predicted [Abramov, 1997] date (2011 AD) of next strong earthquake in the Kanto region. The upper
boundary (2011 AD) of the range (3.307) is coincided with the upper boundary (2011 AD) of the predicted
[Simonenko, 2009; 2010] time range (2010+2011AD) of the next sufficiently strong Japanese earthquake

near the Tokyo region.

3.9. The forthcoming range 2020+2061AD of the maximal seismotectonic, volcanic and
climatic activities of the Earth during the past 696 <+ 708 years of the history

of humankind and the related subsequent subranges (2023+3 AD, 2040.38 +3 AD and
2061+3 AD) of the increased peak global seismotectonic and volcanic activities
and the climate variability of the Earth

Based on the established links between the different natural cataclysms in the history of humankind
and using the founded range (3.256) of the fundamental global seismotectonic, volcanic and climatic
periodicities T, T =696+ 708 yr of the global seismotectonic, volcanic and climatic activities of

tec,f’ = climl,f
the Earth, we evaluated [Simonenko, 2012] the forthcoming range
2020 +2061 AD (3.308)

of the maximal seismotectonic, volcanic and climatic activities of the Earth during the past 696 + 708 years

of the history of humankind. We give below the details of this evaluation [Simonenko, 2012].

Considering the date (63 BC) of the greatest earthquake destroyed the ancient Pontus, we can evaluate
(based on the founded time periodicity 696 years given by (3.256a) and the obvious calculation) the date of
the next approximate peak of the maximal global seismotectonic, volcanic and climatic activity of the Earth
(determined by the combined predominant non-stationary energy gravitational influences on the Earth of the
system Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with
the Jupiter and the Saturn)

— 63 years+3x 696 years=2025 AD. (3.309)

Considering the date (63 BC) of the greatest earthquake destroyed the ancient Pontus, we can evaluate
(based on the founded time periodicity 696 years given by (3.256a)) the approximate date of the first nearest
peak of the maximal global seismotectonic, volcanic and climatic activity of the Earth (determined by the
combined predominant non-stationary energy gravitational influences on the Earth of the system Sun-Moon,
the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the
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Saturn)

— 63 years+1x696 years=633 AD, (3.310)

which is very close to the date 626 AD of the recorded atmospheric veil in Europe [Stothers and Rampino,
1983] and the resulted great frost events in 628 AD [LaMarche and Hirschboeck, 1984]. This satisfactory
agreement shows that these geophysical events are closely correlated.

Considering the date (63 BC) of the greatest earthquake destroyed the ancient Pontus, we can evaluate
(based on the founded time periodicity 696 years given by (3.256a)) the approximate date of the next second
peak of the maximal global seismotectonic, volcanic and climatic activity of the Earth (determined by the
combined predominant non-stationary energy gravitational influences on the Earth of the system Sun-Moon,
the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the
Saturn)

— 63 years+ 2 x 696 years=1329 AD, (3.311)

which is in good agreement with the mean date (1330.5 AD) of great earthquakes in England (occurred in
1318 AD and 1343 AD [Vikulin, 2008]). It means that these great earthquakes in the ancient Pontus (63 BC)
and in England (1318 AD and 1343 AD) can be considered as the closely related events for evaluation of the
forthcoming range of the maximal seismotectonic, volcanic and climatic activities of the Earth in the 21%
century AD during the past 696 + 708 years of the history of humankind.

Considering the date (1318 AD) of the great earthquake in England and the founded range (3.256) of
the fundamental global periodicities T, T =696 +708 yr (of the global seismotectonic and

tec,f — “climl,f
volcanic activities and the climate variability of the Earth determined by the combined predominant non-
stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and
the Sun owing to the gravitational interactions of the Sun with the Jupiter and the Saturn), we can evaluate
the following range of the next possible strong earthquake in England

1318 years+ 696 years+1318 years+ 708 years=2014+2026 AD, (3.312)

which gives the mean date

(2014+2026 AD)/2=2020 AD. (3.313)

of the initial phase of the rapid increase of the global seismotectonic and volcanic activities and the climate
variability of the Earth in the 21% century.

We can see that the upper value (2026 AD) of the range (3.312) is near the evaluation (3.309) of the
approximate date of the next peak of the maximal global seismotectonic, volcanic and climatic activity of the
Earth (determined by the combined predominant non-stationary energy gravitational influences on the Earth
of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interactions of the
Sun with the Jupiter and the Saturn) in the 21* century. Consequently, we can evaluate (based on (3.309),
(3.312) and (3.313)) the first more narrow subrange of the increased peak global seismotectonic and volcanic
activities and the climate variability of the Earth in the 21* century

2020+2026 AD=2023+3 AD (3.314)

determined by the time periodicity {(Tg yoon3)i} =3 years of recurrence of the maximal (instantaneous

and integral) combined energy gravitational influences on the Earth of the system Sun-Moon and the Venus.

To evaluate the duration of the next subrange of the increased global seismotectonic and volcanic
activities and the climate variability of the Earth in the 21* century, it is necessary to consider the dates (in
the range 13001389 AD) of the volcanic eruptions [Thordarson and Larsen, 2007] in Iceland on the
Hekla (1300 AD, 1341 AD and 1389 AD) and the Katla (1357 AD) volcanic systems, and the dates (in the
range 1300+1389 AD) of the great earthquakes [Vikulin, 2008] in China (1303 AD), England (1318 AD
and 1343 AD), Armenia (1319 AD), Portugal (1320 AD, 1344 AD and 1356 AD), Austria (1348 AD) and
Japan (1361 AD). We evaluate the mean time value of these volcanic eruptions and great earthquakes as
follows

(1300+1341+1389+1357+1303+1318+1343+1319+1320+1344+1356+1348+1361)/13 =
= 1338.38 years = 1338.38 AD. (3.315)

Using the mean time value (3.315) and the founded range (3.256) of the fundamental global periodicities

Teer = Tyjimic =696 +708 years (of the global seismotectonic and volcanic activities and the climate

variability of the Earth determined by the combined predominant non-stationary energy gravitational
influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the
gravitational interactions of the Sun with the Jupiter and the Saturn), we can evaluate the second subrange of
the increased global seismotectonic and volcanic activities and the climate variability of the Earth in the 21*
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century as follows

1338.38 years+ 696 + 708 years=2034.38+2046.38 AD, (3.316)

which is characterized by the increased peak intensity of the global seismotectonic and volcanic activities
and the climate variability of the Earth in the 21* century near the following mean time of the subrange
(3.316):

(2034.38+2046.38)/2 years=2040.38 years=2040.38 AD, (3.317)

Based on the mean time (3.317), we obtain the more narrow second subrange of the increased peak global
seismotectonic and volcanic activities and the climate variability of the Earth in the 21* century

2040.38 years +3 years=2037.38 +2043.38 AD. (3.318)
determined by the time periodicity {(Tg yoon3)i} =3 years of recurrence of the maximal (instantaneous

and integral) combined energy gravitational influences on the Earth of the system Sun-Moon and the Venus.
Reconstructing the ancient history of the humankind in his “Egypt’s Place in Universal History” [Von
Bunzen, 1848], Bunzen revealed the marks of the planetary disaster related with the dramatic change of the
landscape of the Central Asia in 10555 BC. Considering the ancient history of the humankind in his
“Fingerprints of the Gods” [Hancock, 1997], Graham Hancock revealed the Egyptian marks of the planetary
disaster in 10450 BC. We assumed [Simonenko, 2009; 2010] that the Bunzen’s (10555 BC) and Hancock’s
(10450 BC) estimations are related with the same (or, the distinct events of the same) planetary disaster
during the time range 10555 BC =+ 10450 BC in the ancient history of the humankind. Taking into account
the global time periodicity (of the Earth’s periodic seismotectonic and volcanic activity and the global
climate variability) 12540 years [Simonenko, 2007; p. 136] of recurrence of the maximal seismotectonic and
volcanic activity and the global climate variability and considering the documented dates (10555 BC [Von
Bunzen, 1848] and 10450 BC [Hancock, 1997] revealed in the Central Asia and Egypt, respectively) as a
manifestations of the same global cataclysm (accompanied by a super-earthquakes), we can evaluate the
possible time range of recurrence of these disasters:
- (10555 years + 10450 years) + 12540 years = 1985 years + 2090 years = 1985 + 2090 AD. (3.319)
The founded (in Subsection 3.9) forthcoming range 2020-+2061AD [Simonenko, 2012] (of the maximal
seismotectonic, volcanic and climatic activities of the Earth during the past 696 + 708 years of the history of

humankind) is the more accurate and narrow estimation of the obtained range 1985 + 2090 AD. However,
taking into account the closeness of estimations (presented in Subsection 3.8.4.6) (3.295) and (3.296) to
integers 15 and 3, respectively, we can conclude that the obtained mean estimation 10502.5 BC (of the
planetary disaster (10555 BC) in the Central Asia [Von Bunsen, 1848, pp. 77-78, 88] and the planetary
disaster (10450 BC) in ancient Egyptian Kingdom [Hancock, 1997]) can be considered as the more probable
date related with the same planetary disaster in the ancient history of the humankind. Using the obtained
mean estimation 10502.5 BC ((10555+10450)/2) of the planetary disaster (10555 BC) in the Central Asia
[Von Bunsen, 1848, pp. 77-78, 88] and the planetary disaster (10450 BC) in ancient Egyptian Kingdom
[Hancock, 1997], we can evaluate the more probable date of recurrence of these disaster:
- (10502.5 years ) + 12540 years = 2037.5 years =2037.5 AD, (3.320)

which enter into the second obtained subrange 2037.38 +2043.38 AD (given by (3.318)) of the increased

peak global seismotectonic and volcanic activities and the climate variability of the Earth in the 21* century.
It means that the second obtained subrange 2037.38+2043.38 AD will be the more dangerous and

destructive for the humankind in the 21 century.

Considering the date (63 BC) of the greatest earthquake destroyed the ancient Pontus and the founded
time periodicity 708 years given by the upper value in the founded range (3.256) of the fundamental global
periodicities T T, =696 +708 yr of the global seismotectonic and volcanic activities and the

tee,f — “climlf
climate variability of the Earth determined by the combined predominant non-stationary energy gravitational
influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the
gravitational interactions of the Sun with the Jupiter and the Saturn), we can evaluate the third next subrange
of the increased peak global seismotectonic and volcanic activities and the climate variability of the Earth in
the 21% century

—63 years + (3 x 708 years) + 3 years=2061+ 3 years= 2058 + 2064 AD  (3.321)

determined by the combined predominant non-stationary energy gravitational influences on the Earth of the
system Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with

the Jupiter and the Saturn. The time periodicity {(Tg.00n3),} =3 years (of recurrence of the maximal
(instantaneous and integral) combined energy gravitational influences on the Earth of the system Sun-Moon
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and the Venus) determines the width of the subrange (3.321).
Thus, taking into account the founded range (3.256) of the fundamental global periodicities
T =696 + 708 yr [Simonenko, 2012] of the global seismotectonic and volcanic activities and

climl,f

T

tec,f —
the climate variability of the Earth determined by the combined predominant non-stationary energy
gravitational influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to
the gravitational interactions of the Sun with the Jupiter and the Saturn, we evaluate (inside the established
range 2020+2061 AD [Simonenko, 2012] of the maximal seismotectonic, volcanic and climatic activities
of the Earth during the past 696 +708 years of the history of humankind) the subsequent subranges
(2023+3 AD given by (3.314), 2040.38 +£3 AD given by (3.318)and 2061+3 AD given by (3.321))
of the increased peak global seismotectonic and volcanic activities and the climate variability of the Earth in
the 21* century. Consequently, the worldwide safety precautions are needed to prepare in advance for these
increased peaks of the global seismotectonic, volcanic and climatic intensification of the Earth in the 21%
century.
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4. THE SYNTHESIS OF MAIN RESULTS AND CONCLUSIONS

We have founded in this monograph the cosmic energy gravitational genesis of the increase of the
seismic and volcanic activity of the Earth in the end of the 20™ century [Abramov, 1997] and in the begin-
ning of the 21" Century AD [Simonenko, 2007]. To do this, the Thermohydrogravidynamics of the Solar
System [Simonenko, 2007; 2007a; 2008] and the Fundamentals of the Thermohydrogravidynamic Theory of
Cosmic Genesis of the Planetary Cataclysms [Simonenko, 2009; 2010] are extended by taking into account
the additional non-stationary energy gravitational influences on the Earth of the Sun owing to the gravita-
tional interactions of the Sun with the Jupiter, the Saturn, the Uranus and the Neptune. The presented ex-
tended thermohydrogravidynamic theory of cosmic genesis of the planetary cataclysms is based on the estab-
lished generalized formulation [Simonenko, 2007a; 2007] of the first law of thermodynamics for moving
rotating deforming compressible heat-conducting stratified macroscopic continuum region T subjected to the
non-stationary Newtonian gravitational field.

Using the classical continuum-mechanical theoretical approach [Batchelor, 1967], we have presented
in Subsection 1.1 the generalized expression (in non-equilibrium thermodynamics [Simonenko, 2004; 2006])
for the macroscopic kinetic energy of a small continuum region. We have generalized [Simonenko, 2004;
2006] the classical expression [de Groot and Mazur, 1962] in classical non-equilibrium thermodynamics for
the macroscopic kinetic energy per unit mass of a small macroscopic continuum region (considered in a
stratified three-dimensional shear flow) by taking into account the irreversible shear component of the hy-

drodynamic velocity field related with the rate of strain tensor €. The macroscopic kinetic energy (of the

small macroscopic continuum region) is presented as a sum of the macroscopic translational kinetic energy
and three Galilean invariants: the classical macroscopic internal rotational kinetic energy [de Groot and
Mazur, 1962], the established macroscopic internal shear kinetic energy [Simonenko, 2004; 2006] and the
established macroscopic internal kinetic energy of shear-rotational coupling [Simonenko, 2004; 2006] with

small correction. The obtained formula (1.13) for the macroscopic kinetic energy per unit mass €, and its

particular form (1.24) for homogeneous continuum regions of spherical and cubical shapes generalize the
classical de Groot and Mazur expression (1.1) in classical non-equilibrium thermodynamics [de Groot and
Mazur, 1962; Gyarmati, 1970] by taking into account the established [Simonenko, 2004; 2006; 2007a;

2007] macroscopic internal shear kinetic energy per unit mass €, which expresses the kinetic energy of
irreversible dissipative shear motion, and also the established [Simonenko, 2004; 2006] macroscopic inter-

coup
s,r

local coupling between irreversible dissipative shear and reversible rigid-like rotational macroscopic fluid
motions. The presented expression (1.13) confirms the postulate [Evans, Hanley and Hess, 1984] that the

nal kinetic energy of shear-rotational coupling per unit mass €. ', which expresses the kinetic energy of

velocity shear (eij # () represents an additional energy source taking into account in the Evans, Hanley and

Hess’s postulated formulation of the first law of thermodynamics for non-equilibrium deformed states of
fluid motion.

We have presented the established conceptions [Simonenko, 2004; 2006; 2007a; 2007]: the macro-
scopic internal shear kinetic energy (expressing the kinetic energy of the non-equilibrium shear motion near
the mass center of the small macroscopic continuum region); the macroscopic internal kinetic energy of
shear-rotational coupling (expressing the kinetic energy of the nonlinear coupling between the equilibrium
rigid-like rotational motion and the non-equilibrium shear motion near the mass center of the small macro-
scopic continuum region); the macroscopic internal kinetic energy of the small macroscopic continuum re-
gion (expressing the macroscopic kinetic energy in the K' - coordinate system related with the mass center of
the continuum region); the macroscopic internal shear-rotational kinetic energy (defined as the sum of the
macroscopic internal rotational kinetic energy, the macroscopic internal shear kinetic energy and the macro-
scopic internal kinetic energy of shear-rotational coupling). The established analytical formulae for the mac-
roscopic kinetic energy (per unit mass), the macroscopic internal shear kinetic energy (per unit mass), the
macroscopic internal rotational kinetic energy (per unit mass), the macroscopic internal kinetic energy of
shear-rotational coupling (per unit mass), the macroscopic internal kinetic energy (per unit mass) are pre-
sented in tensorial forms for the small macroscopic continuum region considered in a stratified shear three-
dimensional flow. The analytical formulae for the established energies are derived from the mathematical
analysis of the relative fluid motion (in the Euclidean space) considered in the inertial Cartesian coordinate
system K within the frame of the classical continuum-mechanical theoretical approach [Batchelor, 1967].

We have established [Simonenko, 2004] that the macroscopic internal kinetic energy may be approxi-

167



mated for a small continuum region as the sum of the macroscopic internal shear kinetic energy, the macro-
scopic internal kinetic energy of shear-rotational coupling and the classical de Groot and Mazur macroscopic
internal rotational kinetic energy [de Groot and Mazur, 1962].

We have presented the evidence [Simonenko, 2006] that the established proportionality [Simonenko,

1
2004] €, == €, of the macroscopic internal shear kinetic energy per unit mass €, = EB (eij )2 (for ho-

mogeneous continuum regions of spherical and cubical shapes) and the kinetic energy dissipation rate per

unit mass €, =2V (eij )2 in an incompressible viscous Newtonian continuum (characterized by the kine-

matic viscosity V) may be considered as the real foundation of the remarkable association [Prigogine and
Stengers, 1984; Nicolis and Prigogine, 1989] between a structure and an order (and, hence, the related ki-
netic energy), on the one hand, and the irreversible dissipation, on the other hand, for the dissipative struc-
tures in viscous Newtonian fluids.

Based on the postulates of thermodynamics, continuum mechanics and hydrodynamics, we have pre-
sented in Subsection 1.2 the equivalent generalized differential formulations (1.43), (1.50) and (1.53) (given
for the Galilean frame of reference) of the first law of thermodynamics [Simonenko, 2007a; 2007; 2008] for
non-equilibrium shear-rotational states of the deformed finite one-component individual continuum region

(characterized by the symmetric stress tensor 1 ) moving in the non-stationary Newtonian gravitational
field. The equivalent generalized differential formulations (1.43), (1.50) and (1.53) are valid for moving ro-
tating deforming compressible heat-conducting stratified macroscopic continuum region T subjected to the
non-stationary Newtonian gravity). The generalized differential formulation (1.50):

dU_+dK, +dlt, =3Q+dA, , +dG (1.50)
generalizes the classical [Gibbs, 1873; Landau and Lifshitz, 1976; p. 62] formulations (1.32) and (1.33):
dU=08Q-pdV, (de=dU,-38W =—pdV)
by taking into account (along with the classical infinitesimal change of heat 0Q) and the classical infinitesi-
mal change of the internal energy dUT = dU ) the infinitesimal increment of the macroscopic kinetic en-
ergy dKT , the infinitesimal increment of the gravitational potential energy d7U_, the generalized expression

[Simonenko, 2007a; 2007] for the infinitesimal work 8Anp,6‘r done on the continuum region T by the sur-

roundings of 7, the infinitesimal amount dG of energy (given by the expression (1.52)) added (or lost) as
the result of the Newtonian non-stationary gravitational energy influence on the continuum region T during

the infinitesimal time interval dt. The equivalent generalized differential formulations (1.43), (1.50) and
(1.53) of the first law of thermodynamics may be considered as the same differential formulations (1.43),
(1.50) and (1.53) of the first law of thermohydrogravidynamics for the continuum region T. The presented

generalized expression [Simonenko, 2007a; 2007] for infinitesimal work 8Anp,81: (done on the continuum
region T by the surroundings of T) generalizes the classical [Gibbs, 1873] expression
OA 5 =— W =—pdV

by taking into account (for Newtonian continuum) the infinitesimal work BAC (given by expression (1.62))

of the acoustic forces and the infinitesimal work SAS (given by expression (1.63)) of the viscous forces

acting during the infinitesimal time interval dt on the boundary surface Ot of the individual continuum
region T bounded by the continuum boundary surface Ot .
Based on the equivalent generalized differential formulations (1.43), (1.50) and (1.53) of the first law

of thermodynamics and the obtained expression (1.68) for the gravitational energy power Wgr (1), we
have presented in Subsection 1.4 the established [Simonenko, 2007a; 2007] gravitational energy mechanism
of the gravitational energy supply into the continuum region T owing to the local time increase of the poten-
tial Y of the gravitational field inside the continuum region T subjected to the non-stationary Newtonian
gravitational field. We have presented the evidence that the revealed gravitational mechanism [Simonenko,
2007a; 2007] of the gravitational energy supply into the continuum region T is consistent with the empirical

finding [Abramov, 1997; p. 60] that the anomalous variations of the gravity field on the background of the
Moon-Sun induced variations go in front of the earthquakes. Based on the equivalent generalized differential
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formulations (1.43), (1.50) and (1.53) of the first law of thermodynamics, we have presented the conclusion
[Simonenko, 2007] about the significant increase of the energy flux 5Fvis’c (given by expression (1.70)) of

the geo-acoustic energy from the focal region T before the earthquake in a good agreement with the results
of the detailed experimental studies [Dolgikh et al., 2006].
Using the established [Simonenko, 2004; 2006] generalized expression (1.6) for the total macroscopic

kinetic energy (KT) « of each subsystem o, we have presented in Subsection 1.6 the deduction [Simo-

nenko, 2007] of the conditions of the thermodynamic equilibrium in the closed thermohydrogravidynamic
system. We have considered in Subsection 1.6.1 the equilibrium state of the closed thermodynamic system in
classical statistical physics [Landau and Lifshitz, 1976]. We have presented in Subsection 1.6.2 the conserva-
tion law [Simonenko, 2007] of the total energy for the closed thermohydrogravidynamic system T in the
frame of the continuum model. We have considered in Subsection 1.6.3 the classical statistical properties of
the thermodynamically equilibrium subsystem in the classical statistical physics [Landau and Lifshitz, 1976].
We have presented in Subsection 1.6.4 the definition of entropy (of the thermodynamic system in the classi-
cal statistical physics [Landau and Lifshitz, 1976]) related with the Galilean principle of relativity. We have
formulated in Subsection 1.6.5 the condition of the thermodynamic equilibrium for the closed thermohydro-

gravidynamic system considered in the coordinate system Ks'y of the mass center C_; of the thermohydro-

S S

gravidynamic system under imposed conservation laws of the total energy and the total angular momentum.
We have presented in Subsection 1.6.6 the generalized expression [Simonenko, 2007] for the angular mo-

mentum of the subsystem T, (macroscopic continuum region T, ) for the non-equilibrium thermodynamic

state. We have presented in Subsection 1.6.7 the condition (1.117) of the thermodynamic equilibrium [Simo-
nenko, 2007] for the closed thermohydrogravidynamic system (consisting of N thermohydrogravidynamic

subsystems) considering in the inertial coordinate system K/ related with the mass center C of the ther-

S S

mohydrogravidynamic system. We have presented in Subsection 1.6.8 the conditions of the thermodynamic
equilibrium [Simonenko, 2007] of the closed thermohydrogravidynamic system consisting of N thermohy-

drogravidynamic subsystem considered in the arbitrary inertial coordinate system K . We have presented in
Subsection 1.6.8.1 the condition (1.121) of the thermodynamic equilibrium (of the closed thermohydrogra-
vidynamic system) describing the relative movements of the mass centers of all subsystems. We have pre-
sented in Subsection 1.6.8.2 the conditions (1.125) and (1.118) of the thermodynamic equilibrium [Simo-
nenko, 2007] of the closed thermohydrogravidynamic system relative to the macroscopic non-equilibrium
kinetic energies of the subsystems t,. We have presented the evidence [Simonenko, 2007] that the disturb-
ing cosmic energy gravitational influences (acting on the planets of the Solar System) can induce the irregu-
lar variations of the angular velocities of internal rotation of the planets of the Solar System.

Taking into account the shear-rotational thermodynamic states of the considered macroscopic subsys-
tem T, we have presented in Subsection 1.7 the generalization [Simonenko, 2007a; 2007] of the Le Chatelier
— Braun principle [Landau and Lifshitz, 1976] on the closed equilibrium rotating thermohydrogravidynamic

systems (T + T) consisting of two subsystems: macroscopic continuum region T (the subsystem in the
viscous compressible continuum, which can be the focal region of the earthquakes) and some large subsys-
tem T complementing the subsystem T to obtain the closed thermohydrogravidynamic system (T+7). We
have presented the evaluation [Simonenko, 2007a; 2007] of the relaxation processes in the closed rotational
thermohydrogravidynamic systems (T + T) in terms of the total entropy of the rotational thermohydrogra-
vidynamic systems (T + 1) after the deformational influence on the subsystem 7T. We have presented the
evidence [Simonenko, 2007a; 2007] that the entropy S of the thermohydrogravidynamic system is reduced
up to the some value 'S|y (which is less than the value S_ characterizing the equilibrium state of the thermo-
hydrogravidynamic system) as a result of the external momentary deformational influence on the subsystem
T (especially, induced by the cosmic gravitation) related with the added macroscopic internal shear kinetic
energy (K.,)., when the component y =y, =(M,), of the angular momentum M do not change di-

rectly as a result of sharp change (K ), >0 relative to the equilibrium zero value. Generalizing the Le

Chatelier-Braun’s principle on the rotational thermohydrogravidynamic systems, we have presented the evi-
dence [Simonenko, 2007a; 2007] that the total entropy of the closed thermohydrogravidynamic system is

increased up to the value S|F which is less than the value S, and is larger than the value Sy

=0
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(S,> S|F 0> S|y) as a result of the irreversible relaxation processes (in the thermohydrogravidynamic sys-

tem) diminishing the result of the deformation influence on the subsystem T related with the added macro-
scopic internal shear kinetic energy (Kg). >0 to the subsystem t. Taking into account that the external

influence on the subsystem T of the Earth (T + ;) can realize the increasing cosmic gravitational field (by
means of the term Wgr (T) given by the expression (1.68) in the generalized differential formulation of

the first law of thermodynamics (1.53)), we have presented the evidence [Simonenko, 2007] that the result-
ing reduction (up to the value S|F _,» Which is less than the value S, characterizing the equilibrium state of

the rotational Earth) of the entropy S of the Earth (T + 1) reveals the creative role of the external cosmic
energy gravitational influences on the Earth.

We have presented in Subsection 1.8 the subsequent generalization (1.155) of the first law of thermo-
dynamics (for moving rotating deformed compressible heat-conducting stratified individual macroscopic
region T of turbulent electromagnetic plasma subjected to the non-stationary Newtonian gravity and the
non-stationary electromagnetic field) extending the established generalized differential formulation (1.50) by

taking into account (along with the infinitesimal change dUT of the internal energy U _ of turbulent plasma

without the emitted fast neutrons in the individual region T, the increment dK _ of the macroscopic kinetic

energy KT of turbulent plasma in the individual region T ) the following additional terms: the useful energy

production P(t)dt of fast neutrons (emitted during time interval dt due to the thermonuclear reaction be-
tween two nuclei of deuterium or between nuclei of deuterium and tritium in a high temperature plasma)
characterized by the positive released energy power P(t) (which should be directed from the individual re-

gion T to sustain the controlled thermonuclear process), the differential change dE of electromagnetic

e,m,t

energy E_ . inside the individual region T of plasma, the energy flux OF,  of electromagnetic energy

radiated across the boundary surface Ot of the individual region T, the differential heating SQe,m due to

the differential work of electrodynamic forces (resulted to the Joule heating owing to the plasma current) and
due to the dissipated electromagnetic waves inside the individual region T, and the differential amount of

energy czdmr > 0 released (as a consequence of the thermonuclear burning mechanism proposed by Dr.
Hans Bethe in 1939 for the Sun) due to the thermonuclear reaction related to the conversion of the differen-
tial amount of mass dmT (a small difference between the initial and final reactive components of the ther-

monuclear reaction inside the individual region T) into energy. The generalized formulation (1.155) of the
first law of thermodynamics (for moving rotating deformed compressible heat-conducting stratified individ-
ual macroscopic region T of turbulent electromagnetic plasma subjected to the non-stationary Newtonian
gravity and the non-stationary electromagnetic field) is presented for the urgent practical realization of the
controlled thermonuclear reactions [Kapitza, 1978] to enhance the energy power of humankind before the
forthcoming range 2020+2061AD [Simonenko, 2012] of the maximal seismotectonic, volcanic and cli-
matic activities of the Earth in the 21 century during the past 696 + 708 years of the history of humankind.

We have presented in Section 2 the fundamentals of the cosmic geology [Simonenko, 2007; 2008].
We have presented in Subsection 2.1 the expressions [Simonenko, 2007] for the total energy Eru and the

total angular momentum M _ of the planet T, (and the satellite of the planet) taking into account the inter-

nal thermohydrogravidynamic structure of the planet 1, (and the satellite of the planet). Considering the
Solar System as the open thermohydrogravidynamic system containing the set of separate
thermohydrogravidynamic subsystems (the planets t, and the satellites of the planets) and disregarding the
presence of atmospheres and hydrospheres (of the planets and the satellites of the planets), we have pre-
sented the expressions (2.17) and (2.18) [Simonenko, 2004a; 2007; 2008] for the total energy and the total
angular momentum for the Solar System consisting of N cosmic material objects (the Sun, the planets, the
satellites of the planets, the midget planets, known asteroids and comets of the Solar System). Using the ex-
pressions (2.17) and (2.18), we have presented the evidence [Simonenko, 2004a; 2007; 2008] of the mutual
energy transformations between the accumulated internal energies (of the accumulated internal energies of
deformation, compression and strain of the continuum of the planets) and the macroscopic internal rotational
[de Groot and Mazur, 1962; Gyarmati, 1970] and the macroscopic internal non-equilibrium kinetic energies
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[Simonenko, 2004] of the planets. We have demonstrated the evidence [Simonenko, 2004a; 2007; 2008] that
the mutual energy transformations can result to the evolutionary change of the directions (and axes) of rota-
tion of the planets and the satellites (of the planets) of the Solar System.

Taking into account the system of the expressions (2.19) and (2.20), respectively, of the total energy
and the total angular momentum of the subsystem T (the subsystem of the planet (T+7) without the sur-
rounding subsystem T (the atmosphere or the atmosphere and hydrosphere)) of the planet (T+7), we have
presented the evidence [Simonenko, 2004a; 2007; 2008] of the mutual energy transformations between the

accumulated internal energy UT of the subsystem T and the macroscopic internal rotational kinetic en-
ergy (Kr)I (of the subsystem T of the planet (T+7)), the macroscopic internal shear kinetic energy
(KS)T (of the subsystem T of the planet (t+ 7)) and the macroscopic internal kinetic energy of shear-

rotational coupling (Kziup)T (of the subsystem T of the planet (T+7T)) during the seismotectonic relaxa-

tion of the planet (T+7). These energy transformations gave the real evidence [Simonenko, 2007a; 2007,
2008] to consider the seismotectonic relaxation of the planet ( T+ T) as the global planetary process [Vikulin,
2003].

In Subsection 2.2. we have presented the non-catastrophic models [Simonenko, 2007a; 2007; 2008] of
the thermohydrogravidynamic evolution of the total energy of the subsystems (T and T) of the planet
(T+7) subjected to the cosmic non-stationary energy gravitational influences of the Solar System and our
Galaxy. Using the generalized differential formulation (2.21) of the first law of thermodynamics (taking
into account the additional term related with the space-time density e_of heating due to the disintegration of

the radio-active elements inside the planet (T +7T) of the Solar System and the human industrial activity), we
have presented in Subsection 2.2.1 the non-catastrophic model [Simonenko, 2007] of the thermohydrogra-

vidynamic evolution of the total energy ET of the subsystem T (of the planet (T+ 7)) bounded by the

external boundary surface 0T, on which the subsystem T interacts with the subsystem T representing the
atmosphere or atmosphere and hydrosphere of the planet (T+7). We assumed [Simonenko, 2007] that the
planet (T+7) evolves during some time period without formation of the new planetary tectonic fractures in
the subsystem T surrounded by the subsystem T (the atmosphere or the atmosphere and hydrosphere).

We have presented the integral expression (2.22) for the time evolution of the total energy (E('E))T of

the subsystem T of the planet (T+7T) in the absence of the new catastrophic planetary tectonic fractures in
the subsystem T surrounded by the subsystem T (atmosphere or atmosphere and hydrosphere). Based on
expression (2.22), we have presented the evidence [Simonenko, 2007a; 2007; 2008] that the time evolution

of the total energy (E(t))T of the subsystem T is determined by the dynamic and thermal energy exchanges

on the boundary surface Ot, by the time change of the potential \J of the gravitational field in the subsys-

tem T of the planet (T+7), by the thermal heating in the subsystem T owing to disintegration of the radio-
active elements. We have presented the evidence [Simonenko, 2007a; 2007; 2008] that the regulation of the

macroscopic internal rotational kinetic energy (Kr (t))T and the angular velocity @(t) of rotation of the

subsystem T of the planet (T +7T) is determined (under thermodynamically equilibrium regime of rotation of
the subsystem T characterizing by constant angular velocity @(t) for all continuum region 7T and by

(Ks (t))T =0 and (Kziup (t))T = 0) by the time change of the potential |/ of the gravitational field in

the subsystem T and also by the dynamic energy exchange [Dolgikh, 2000] on the boundary surface Ot
between the atmosphere-hydrosphere (representing the subsystem T) and the subsystem T containing the
lithosphere and all geo-spheres of the planet (T +7T). This conclusion is in agreement with the documented
[Diirercon, 1958] phenomenon of the partial solar determination of the rotational regime of the Earth by
means of atmospheric and oceanic circulations. We have presented also the evidence [Simonenko, 2007a;
2007; 2008] that the long-term changes of the angular velocity of the Earth’s rotation are defined by changes
of thermal heating owing to disintegration of the radio-active elements and by cyclic changes of the solar
radiation activity, which change the distributions of the average circulations of the atmosphere and the
oceans and the corresponding fields of the thermohydrodynamic parameters near the lithosphere of the Earth.

Based on the expression (1.63) for the differential work 5AS of the viscous Newtonian forces (related with
the combined effect of the velocity shear and the molecular kinematic viscosity), we have presented the evi-
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dence [Simonenko, 2007a; 2007; 2008] that the energy exchange between the atmosphere-hydrosphere (the
oceans and the atmosphere) and the lithosphere of the Earth is possible only under the presence of the me-

dium acoustic compressibility (i.e., div Vv #0) and the medium deformations (i.e., Cop * O) in the

boundary regions of fluid (in the oceans), air (in the atmosphere) and the lithosphere of the Earth. We have
presented the evidence [Simonenko, 2007a; 2007; 2008] that it is necessary to use the real information about
the oscillations of the lithosphere [Dolgikh, 2000] for modeling of the energy exchanges between atmos-

phere-hydrosphere and the lithosphere of the Earth by means of the term SAS (alongside with the terms

SAP and 5AC in the expression (1.60) for the differential work OA np,dx )-

Using the expression (2.22), we have presented the evidence [Simonenko, 2007a; 2007; 2008] that the
compression of the subsystem T of the planet (T+7T) accompanied by the increase of the gravitational po-
tential ' in the fixed point of space must induce the increase of the internal thermal energy and the corre-

sponding heat flux from the kernel of the planet in accordance with the Milanovsky’s conclusion
[Munanosckuii, 1979] that the geological eras of the intensive increase of the heat flux correspond to the
eras of general compression of the Earth. We have presented in Subsection 2.2.1 the evidence [Simonenko,
2007a; 2007; 2008] of the galactic energy gravitational genesis (related with the circulation of the Solar
System around the center of our Galaxy) of each cycle (the compression, the stretching and the more long-
lasting reduction of the tectonic motions) of the geological eras of the Earth during the latest 570 million
years.

Using the generalized differential formulation (1.53) of the first law of thermodynamics (with the ad-
ditional source of heat e in the subsystem T) for the total combined subsystem T (atmosphere or atmos-

phere and hydrosphere) in the frame of the thermohydrogravidynamic theory, in Subsection 2.2.2 we have
presented the deduction [Simonenko, 2007a; 2007; 2008] of the evolution equation (2.24) for the total en-

ergy E; of the subsystems T taking into account the dynamic and thermal energy exchanges on the bound-

ary surface Ot dividing the subsystems T and T, the time change of the potential Y of the gravitational
field in the subsystem T of the planet (T+7T) and the total fluxes of heat (related with the electromagnetic

radiation of the Sun) on the external boundary surface O(t + ;) of the planet (T+7T).

Based on the generalized differential formulation (1.53) of the first law of thermodynamics taking into
account all above listed energy factors for the subsystems T and T of the planet (T+7), in Subsection 2.2.3
we have presented the deduction [Simonenko, 2007a; 2007; 2008] of the evolution equation (2.25) for the

total energy E of the planet (T+7T) consisting from the subsystems T and T interacting on the bound-

(t+1)
ary surface Ot . The deduced (from the evolution equation (2.25)) expression (2.26) for the evolution of the
total energy (E(t))(T +;)) is considered [Simonenko, 2007a; 2007; 2008] the long-term energy sources,

which define (for the planet (T+7)) the amazing wealth of the collective processes in the Solar System
[Gor’kavyi and Fridman, 1994] excepting the striking heating.

We have presented in Subsection 2.3 the synthesis of the cosmic geology [Simonenko, 2007; 2008]
taking into account the convection in the lower geo-spheres of the planet (of the Earth), the density differen-
tiation, the translational, rotational and deformational movements of the tectonic plates, the creation of the
new planetary tectonic fractures induced by the energy gravitational influences of the Solar System and our
Galaxy. Using the generalized differential formulation (2.21) of the first law of thermodynamics, we have
presented in Subsection 2.3.1 the fundamentals of the thermohydrogravidynamic N-layer model [Simonenko,
2007; 2008] of the non-fragmentary geo-spheres of the planet (of the Earth) of the Solar System. Based on

the founded [Simonenko, 2007; 2008] evolution equation (2.30) of the total energy ET of the subsystem 1

(consisting of N successively embedded to each other subsystems (geo-spheres) T,,Ty,, ..., T,,T;) of the
planet (T+7T), we have presented in Subsection 2.3.1 the expression (2.31) for the necessary power
W,,(AX.) (in particular, of the external energy gravitational influence), which is sufficient to break the

crystalline root of the considered continental and oceanic planetary tectonic formations (characterized
[Abramov and Molev, 2005; p. 245] by the mantle penetrated deep roots) in one section characterized by the

area AX.. We have presented the evidence [Simonenko, 2007; 2008] that the translational mobility of the

upper subsystem t,=T1_, of the Earth (also as a separate tectonic plates and geo-blocks of the subsystem
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T,=T,, ) is greatly restricted by the deep roots of the continental and oceanic planetary formations (for two

ext
data [Abramov and Molev, 2005; p. 245; Pavlenkova, 2007] about the roots of continents). We have pre-
sented the evidence [Simonenko, 2007; 2008] (for two data [Abramov and Molev, 2005; p. 245; Pavlenk-
ova, 2007; p. 107] about the roots of continents) that it is easier to realize (by action of the external cosmic
gravitational field) the assumed [Pavlenkova, 1995] rotation of the mantle (as a whole) relative to the fluid
kernel with the slippage on the boundary of the fluid kernel and the mantle of the Earth than to split the man-
tle of the Earth by means of the new global tectonic fracture breaking the mantle into two equal parts in the
different sides of the main secant plane intersecting the centre of the Earth. Using the evolution equation

(2.32) for the sum KT + TCT of the total macroscopic kinetic energy KT and the total macroscopic po-

tential (gravitational) energy TET of the subsystem T (of the Earth or the planet of the Solar System), we

have presented the evidence [Simonenko, 2007; 2008] that the revealed time period 100 million years
[Hofmann, 1990] of the maximal endogenous activity of the Earth [Morozov, 2007; p. 496] has the galactic
energy gravitational genesis related with the periodic changes (characterized by the time period near 200
million years) of the potential of the gravitational field (of the Solar System and our Galaxy) influencing on
the Earth considered as the cosmic material object moving (in the frame of the Solar System) around the
center of our Galaxy.

Based on the generalized differential formulation (2.21) of the first law of thermodynamics, we have
presented in Subsection 2.3.2 the thermohydrogravidynamic translational-shear-rotational N-layer tectonic
model [Simonenko, 2007; 2008] of the fragmentary geo-spheres of the planet (T+7T) (of the Earth) of the

Solar System. We have presented the evolution equation (2.36) of the total energy of the geo-sphere 7,=71_,,

(the first upper layer of the subsystem T of the planet (T +7)). The evolution equation (2.36) represents the
thermohydrogravidynamic model [Simonenko, 2007; 2008] of the translational-shear-rotational tectonics of

moving rotating deforming compressible heat-conducting stratified macroscopic geo-blocks 7, G=1,2, ...,

Nl) surrounded by the coupled viscous plastic layers and subjected to the cosmic non-stationary Newto-
nian energy gravitational influences and heating related with disintegration of the radio-active elements (in
the geo-sphere T, ).

We have presented in Subsection 2.3.3 the universal energy thermohydrogravidynamic approach [Si-
monenko, 2007; 2008] intended to explain the formation of the planetary fractures in the frame of the gener-
alized differential formulation (2.21) of the first law of thermodynamics and the thermohydrogravidynamic
translational-shear-rotational N-layer tectonic model (presented in Subsection 2.3.2) of the fragmentary (con-
sisting of geo-blocks) geo-spheres of the Earth (the planet of the Solar System). Based on the generalized
differential formulation (2.21) of the first law of thermodynamics and the mathematical inductive method,
we have presented the deduction of the evolution equations (2.39), (2.41) and (2.42) [Simonenko, 2007;

2008] describing the evolution of the total energy of the geo-block T,; (of the first upper layer (geo-sphere)

T,=T,, Of the subsystem T of the planet (T+7)) under formation of the integer number of various (un-

crossed between itself) breaking fracture surfaces. Using the deduced evolution equations (2.39), (2.41) and
(2.42), we have presented the established [Simonenko, 2007; 2008] energy sources of the destruction (forma-

tion of the fractures) in the geo-block Ty;: the total non-stationary gravitational fields (the external, cosmic

and the internal, terrestrial), the internal heat related with the disintegration of the radio-active elements, the
heat flux from the upper boundary of the situated below second layer (subsystem) t, and the work of stress

forces on the surface of the geo-block T;;. By considering in Subsection 2.3.3 the established [Simonenko,

2007; 2008] exceptionally significant role of the external cosmic non-stationary gravitational field for forma-
tion of the tectonic fractures, we have presented the evidence [Simonenko, 2007; 2008] of the Khain’s sug-
gestion that the movements along the weakened planetary fractures “can occur owing to the influence of the
astronomical factors” [Khain, 1958; p. 138].

We have presented in Section 3 the development of the established cosmic geophysics [Simonenko,
2007; 2008]. We have presented in Subsection 3.1 the evaluation [Simonenko, 2007; 2008; 2009; 2010] of
the instantaneous and integral energy gravitational influences on the Earth of the inner planets (the Mercury
and the Venus) and the outer planets (the Mars, the Jupiter, the Saturn, the Uranus, the Neptune and the
Pluto) of the Solar System.

We have presented in Subsection 3.1.1 the derived [Simonenko, 2009; 2010] analytical expression
(3.6) for the instantaneous energy gravitational influences on the Earth of the inner and the outer planets in
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the second approximation of the elliptical orbits of the planets of the Solar System. We have presented the
evidence [Simonenko, 2009; 2010] that the obtained evaluations [Simonenko, 2007; 2008] (presented in
Subsection 3.1.2 based on the first approximation of the circular orbits of the planets) of the relative maximal
planetary instantaneous energy gravitational influences on the Earth (of the planets of the Solar System) may
be considered as the first sound approximation.

We have presented in Subsection 3.1.2 the evaluation [Simonenko, 2007; 2008] of the relative maxi-
mal planetary instantaneous energy gravitational influences on the unit mass of the Earth at the mass center

C, of the Earth and at the surface point D, of the inner and the outer planets in the first approximation of

the circular orbits of the planets. Considering the maximal positive value maxa\y3M (Cs,1nt) (of the partial

derivative a\vm (C,,int) of the gravitational potential ), (C;,1int) created by the Mercury at the mass

center C, of the Earth) as a scale of the instantaneous energy gravitational influence of the planets of the

Solar System on the Earth (in the considered first approximation of the circular orbits of the planets), we
have presented in Subsection 3.1.2 the obtained [Simonenko, 2009; 2010] numerical sequence of the non-
dimensional relative maximal powers of the planetary instantaneous energy gravitational influences on the

Earth (on the unit mass of the Earth at the mass center C, of the Earth): f(2,C,)=37.69807434 (for the
Venus), f(5,C,) = 7.41055774 (for the Jupiter), f(1,C;)= 1 (for the Mercury), f(4,C,)= 0.67441034 (for
the Mars), f(6,C;)= 0.24601009 (for the Saturn), f(7,C;) =0.00319056 (for the Uranus), f(8,C,) =
0.00077565 (for the Neptune) and f(9,C,) = 3.4813-10® (for the Pluto). Considering the maximal positive

value maxg\yw (D;,int) (of the partial derivative %‘I’gm (D;,int) of the gravitational potential

W4y (Dy,1nt) created by the Mercury at the surface point D, of the Earth) as a scale of the instantaneous

energy gravitational influence of the planets of the Solar System on the Earth (in the considered first ap-
proximation of the circular orbits of the planets), we have presented in Subsection 3.1.2 the slightly corrected
[Simonenko, 2009; 2010] numerical sequence (of the previously obtained numerical values [Simonenko,
2007; 2008]) of the non-dimensional relative maximal powers of the planetary instantaneous energy gravita-

tional influences on the Earth (on the unit mass of the Earth at the surface point D, of the Earth): f(2,D;)=
37.70428085 (for the Venus), f(5,D,)= 7.40926122 (for the Jupiter), f(1,D;)= 1 (for the Mercury),
f(4,D;)= 0.67420160 (for the Mars), f(6,D;)= 0.24596865 (for the Saturn), f(7,D,) = 0.00319004 (for
the Uranus), f(8,D,) = 0.00077552 (for the Neptune) and (9,D,) = 3.4807-10° (for the Pluto). Using the
obtained numerical values f(1,D;) and (1,C,) (fori=1, 2,4, 5, 6, 7, 8, 9), we have presented in Subsection

3.1.2 the conclusion [Simonenko, 2009; 2010] that the small difference of the combined maximal instantane-
ous energy gravitational influences of the planets of the Solar System at the points C, and Dj of the Earth

can explain the following related geophysical phenomena: the small oscillatory motion of the rigid kernel of
the Earth relative to the fluid kernel of the Earth; the small oscillation of the Earth’s pole (i.e., the Chandler’s
wobble of the Earth’s pole [Chandler, 1892]); the small oscillations [Vikulin, 2003] of the boundary of the
Pacific Ocean (i.e., the seismic zone of the Pacific Ring); the oscillations [Dolgikh, 2000], rotations [Vikulin,
2003] and deformations [Abramov, 1993; 1997] of the geo-blocks weakly coupled with the surrounding plas-
tic layers in all seismic zones of the Earth and the formation of fractures related with the strong earthquakes
and the planetary cataclysms.

We have presented in Subsection 3.1.3 the evaluation [Simonenko, 2007] of the relative maximal
planetary integral energy gravitational influences on the Earth in the approximation of the circular orbits of
the planets of the Solar System. Based on the equivalent generalized differential formulations (1.43), (1.50)
and (1.53) of the first law of thermodynamics used for the Earth, we have presented in Subsection 3.1.3 the
following order of signification of the inner planets (the Mercury and the Venus) and the outer planets (the
Mars, the Jupiter, the Saturn, the Uranus, the Neptune and the Pluto) of the Solar System [Simonenko, 2007]:
the Venus (s(2)=89.6409), the Jupiter (s(5)=31.319), the Mars (s(4)=2.6396), the Saturn

(s(6) =1.036), the Mercury (s(1) =1), the Uranus (s(7) = 0.0133), the Neptune (s(8) = 0.003229 ) and
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the Pluto (s(9) =1.4495-107") in respect of the relative non-dimensional values S(l) of the maximal

planetary integral energy gravitational influences (normalized on the maximal integral energy gravitational
influence of the Mercury on the Earth) on the Earth. We have presented the evidence [Simonenko, 2007] of
the predominant combined planetary integral energy gravitational influence on the Earth of the Venus and
the Jupiter. The combined maximal planetary integral energy gravitational influence on the Earth of the
Mars, the Saturn and the Mercury is one order of the magnitude smaller than the maximal integral energy
gravitational influence of the Jupiter. The maximal combined planetary integral energy gravitational influ-
ences on the Earth of the Uranus, the Neptune and the Pluto are two, three and seven orders of the magni-
tude, respectively, smaller than the maximal integral energy gravitational influence of the Mercury on the
Earth.

We have presented in Subsection 3.2 the evaluation [Simonenko, 2009; 2010] of the relative maximal
instantaneous and integral energy gravitational influence of the Moon on the Earth as compared with the
maximal planetary instantaneous and integral energy gravitational influences on the Earth (of the planets of
the Solar System). We have presented in Subsection 3.2.1 the evaluation [Simonenko, 2009; 2010] of the
relative maximal instantaneous energy gravitational influence of the Moon on the Earth in the second ap-

proximation of the elliptical orbits of the Earth and the Moon around the combined mass center C; 50y Of

the Earth and the Moon. Considering the maximal positive value maxa\u sm (Cs,1nt) (of the partial deriva-

tive a\yw (C,,int) of the gravitational potential y,,,(C,,int) created by the Mercury moving around the

mass center O of the Sun along the hypothetical circular orbit) as a scale of the instantaneous energy gravita-
tional influence of the planets of the Solar System and the Moon on the Earth, we have presented the founda-

tion the non-dimensional numerical value f};,0u,(C;, second approx.)=19.44083, which means that the
power of the maximal instantaneous energy gravitational influence of the Moon (on the unit mass of the

Earth at the mass center C3 of the Earth) is 19.44083 times larger than the power of the maximal instanta-

neous energy gravitational influence (on the unit mass at the mass center C3 of the Earth) of the Mercury

moving around the mass center O of the Sun along the hypothetical circular orbit. Taking into account the
calculated non-dimensional maximal planetary instantaneous energy gravitational influences [Simonenko,
2007] and maximal lunar instantaneous energy gravitational influence [Simonenko, 2009; 2010] on the unit

mass of the Earth at the mass center C; of the Earth: f(2,C;)=37.69807434 (for the Venus),
froonm (Cs, second approx.)=19.44083404 (for the Moon), f(5,C,)= 7.41055774 (for the Jupiter),
f(1,C,) =1 (for the Mercury), f(4,C;)= 0.67441034 (for the Mars), f(6,C,)= 0.24601009 (for the Sat-

urn), f(7,C;) = 0.00319056 (for the Uranus), f(8,C;) = 0.00077565 (for the Neptune) and {(9,C,) =
3.4813-10°® (for the Pluto), we have evaluated [Simonenko, 2009; 2010] the following order of significance
(in the frame of the considered second approximation of the elliptical orbits of the Earth and the Moon
around the combined mass center Cj /4oy Of the Earth and the Moon) of the Moon and the planets of the

Solar System: the Venus, the Moon, the Jupiter, the Mercury, the Mars, the Saturn, the Uranus, the Neptune
and the Pluto in respect of the maximal planetary and lunar instantaneous energy gravitational influences on

the unit mass of the Earth at the mass center C3 of the Earth.

We have presented in Subsection 3.2.2 the evaluation [Simonenko, 2009; 2010] of the maximal inte-
gral energy gravitational influence of the Moon on the Earth in the approximation of the elliptical orbits of
the Earth and the Moon around the combined mass center C, .y of the Earth and the Moon. Based on the
equivalent generalized differential formulations (1.43), (1.50) and (1.53) of the first law of thermodynamics
used for the Earth, we have presented in Subsection 3.2.2 the foundation [Simonenko, 2009; 2010] that
maximal positive integral energy gravitational influence of the Moon on the Earth is
s(Moon, second approx.) =13.0693 times larger than the maximal positive integral energy gravitational
influence of the Mercury on the Earth. Considering the aspect of the cosmic planetary gravitational prepara-
tion of the Earth’s geological cataclysms and the strong earthquakes, we have established the Venusian
(s(2)=189.6409) [Simonenko, 2007], the Jupiter’s (s(5) =31.319) [Simonenko, 2007] and the Moon’s
(s(Moon, second approx.) =13.0693) [Simonenko, 2009; 2010] energy gravitational predominance in

175



supplying of the cosmic planetary and lunar gravitational energy to the focal region of the preparing earth-
quakes. The Venus, the Jupiter and the Moon form the predominant planetary and lunar integral energy
gravitational influence on the Earth. The combined maximal integral energy gravitational influence on the
Earth of the Mars (s(4) = 2.6396) [Simonenko, 2007], the Saturn (s(6) =1.036) [Simonenko, 2007] and

the Mercury (S(1) = 1) [Simonenko, 2007] is one order of the magnitude smaller than the maximal integral
energy gravitational influence of the Jupiter. The combined maximal integral energy gravitational influence
on the Earth of the Uranus (s(7) =0.0133) [Simonenko, 2007], the Neptune (s(8) = 0.003229 ) [Simo-
nenko, 2007] and the Pluto (s(9) = 1.4495-107") [Simonenko, 2007] is two orders of the magnitude smaller

(i.e., negligible) than the maximal integral energy gravitational influence of the Mercury.

We have presented in Subsection 3.3 the evaluation of the energy gravitational influence of the Sun on
the Earth owing to the gravitational interaction of the Sun with the outer large planets (the Jupiter, the Sat-
urn, the Uranus and the Neptune) of the Solar System. We have presented in Subsection 3.3.1 the evaluations
of the relative characteristic maximal positive instantaneous energy gravitational influences of the Sun on the
Earth owing to the gravitational interaction of the Sun with the outer large planets of the Solar System. We
have presented in Subsection 3.3.1 the evaluations of the characteristic maximal positive instantaneous en-
ergy gravitational influences of the Sun on the Earth (owing to the gravitational interaction of the Sun with
the outer large planets of the Solar System) as compared with the maximal planetary instantaneous energy
gravitational influences on the Earth of the planets of the Solar System. The evaluations of the relative char-
acteristic maximal positive instantaneous energy gravitational influences of the Sun on the Earth (owing to
the gravitational interaction of the Sun with the outer large planets of the Solar System) are obtained in the

approximation of the elliptical orbit of the Earth T, around the combined mass center C(S,]) of the Sun

and the outer large planets T; (j=35,6,7,8). Considering the maximal positive value max%ww (C;,int)

0 . o . .
(of the partial derivative a\vw (C,,int) of the gravitational potential ys,,(C,,int) created by the Mercury

(moving around the mass center O of the Sun along the hypothetical circular orbit) at the mass center C 3 of
the Earth) as a scale of the energy gravitational influence of the Sun (owing to the outer large planets T,

(=5, 6, 7, 8) of the Solar System) on the Earth, we have calculated the following ratios fg\y (> C;, char.)
(given by the expression (3.96) for j=5,6,7,8): fi (5, C;,char.) = 884.935424 (for the Sun owing to
the gravitational interaction of the Sun with the Jupiter), fy,,(6,C,,char.) =194.923355 (for the Sun ow-
ing to the gravitational interaction of the Sun with the Saturn), f (7, C,,char.) =21.27951 (for the Sun
owing to the gravitational interaction of the Sun with the Uranus) and fg,,(8,C,,char.)=20.833557 (for

the Sun owing to the gravitational interaction of the Sun with the Neptune). These numerical values
founm > Csochar) (j=5,6,7,8) are calculated based on the characteristic maximal positive values

char. max. pos. %\V; (C,,t) (given by the expression (3.92) for j=35,6,7,8) and the maximal positive

0 . . . o .
value maxa\yw (C;,int) (given by the expression (3.93)). Taking into account the calculated numerical

values f . ,(j,C,,char.) (j=5,6,7,8), we have established the following order of significance of the outer

large planets of the Solar System: the Jupiter (Ts), the Saturn (T, ), the Uranus ( T, ) and the Neptune (T, )

in respect of the evaluated characteristic maximal positive instantaneous energy gravitational influences of
the Sun on the Earth owing to the gravitational interaction of the Sun with the outer large planets of the Solar
System.

We have presented in Subsection 3.3.2 the evaluations of the maximal positive integral energy gravita-
tional influences of the Sun on the Earth (owing to the gravitational interaction of the Sun with the outer
large planets) in the first approximation of the circular orbits of the planets of the Solar System. Based on the
equivalent generalized differential formulations (1.43), (1.50) and (1.53) of the first law of thermodynamics
used for the Earth, we have presented in Subsection 3.3.2 the foundation of the relations (3.106), (3.108) and
(3.109) for the maximal positive integral energy gravitational influences of the Sun on the Earth owing to the

gravitational interaction of the Sun with the outer large planets T; (j=35,6,7,8). Considering the maximal
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positive integral energy gravitational influence maXAgE3(Sun—rj,O, 0,t,0) (given by the expression
t

(3.109)) of the Sun on the Earth (owing to the gravitational interaction of the Sun with the outer large planet
T;, j=5,6,7,8) and the maximal positive integral energy gravitational influence max AE (1,,0,0,t,0)
(given by the expression (3.48)) of the Mercury on the Earth, we have calculated the following relative val-
ues (ratios) s(Sun—t;, first approx.) (defined by the relation (3.110) for j=5,6,7,8) of the maximal
integral energy gravitational influences of the Sun on the Earth owing to the gravitational interaction of the
Sun with the outer large planets T; (j=35,6,7,8): s(Sun—1s, first approx.)=4235.613239 (for the maxi-
mal integral energy gravitational influence of the Sun owing to the gravitational interaction of the Sun with
the Jupiter), s(Sun-—1,, first approx.) =887.4442965 (for the maximal integral energy gravitational
influence of the Sun owing to the gravitational interaction of the Sun with the Saturn),
s(Sun —1,, first approx.) =93.8337322 (for the maximal integral energy gravitational influence of the
Sun owing to the gravitational interaction of the Sun with the Uranus) and
s(Sun -1y, first approx.)=_87.8477601 (for the maximal integral energy gravitational influence of the

Sun owing to the gravitational interaction of the Sun with the Neptune). Taking into account the calculated
relative values s(Sun—t;, first approx.) of the maximal integral energy gravitational influences of the

Sun on the Earth owing to the gravitational interaction of the Sun with the outer large planets T,
(G=35,6,7,8), we have established the following order of signification of the outer large planets T,
(j=5,6,7,8) of the Solar System: the Jupiter (s(Sun — 15, first approx.) = 4235.613239), the Saturn
(s(Sun — 1, first approx.) =887.4442965), the Uranus (s(Sun—Tt,, first approx.)=93.8337322) and

the Neptune (s(Sun-—tq, first approx.)=87.8477601) in respect of the presented evaluation of the
maximal integral energy gravitational influences of the Sun on the Earth owing to the gravitational interac-
tion of the Sun with the outer large planets T, (j=5,6,7,8).

Thus, considering the aspect of the cosmic gravitational preparation of the strong earthquakes, we

have demonstrated in Subsection 3.3 the predominance of the maximal integral energy gravitational influ-
ences of the Sun on the Earth owing to the gravitational interaction of the Sun with the Jupiter

(s(Sun — 4, first approx.) = 4235.613239), with the Saturn  (s(Sun—t,, first approx.)=
887.4442965), with the Uranus (s(Sun-—t,, first approx.)=93.8337322) and with the Neptune
(s(Sun — 1, first approx.)= 87.8477601) along with the established [Simonenko, 2007; 2009] Venusian

(s(2) =89.6409) and the Jupiter’s (s(5)=31.319) planetary energy gravitational predominance and the
established [Simonenko, 2009; 2010] significant maximal integral energy gravitational influence of the
Moon (s(Moon, second approx.) =13.0693) on the Earth.

Thus, taking into account the previously established planetary [Simonenko, 2007] and lunar [Simo-
nenko, 2009; 2010] numerical values and also the calculated relative values s(Sun—1,, first approx.) of
the maximal integral energy gravitational influences of the Sun on the Earth owing to the gravitational inter-
action of the Sun with the outer large planets T; (j=5,6,7,8), we have established in Subsection 3.3 the
following order of significance of the cosmic bodies of the Solar System: the Sun (owing to the gravitational
interaction of the Sun with the Jupiter, the Saturn, the Uranus and the Neptune), the Venus, the Jupiter, the
Moon, the Mars, the Saturn, the Mercury, the Uranus, the Neptune and the Pluto in respect of the evaluated
integral energy gravitational influences of these cosmic bodies on the Earth.

We have presented in Subsection 3.4 the confirmation of the real cosmic energy gravitational genesis
of the strong earthquakes and the global planetary cataclysms. We have presented in Subsection 3.4.1 the
confirmation [Simonenko, 2007; 2009; 2010] of the real cosmic energy gravitational genesis of preparation
of earthquakes. Using the approximate expression (3.51) for the maximal positive integral energy gravita-

tional influence E,(7,,D;,m ) of the Venus (i = 2) on the macroscopic continuum region T of mass

m_ near the surface point D, of the Earth, we have presented in Subsection 3.4.1 the evidence [Simonenko,

2007] of the real cosmic energy gravitational genesis of the preparation of earthquakes. Based on the
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equivalent generalized differential formulations (1.43), (1.50) and (1.53) of the first law of thermodynamics
used for the Earth’s macroscopic continuum region T (the focal region of the preparing earthquake), we
have shown [Simonenko, 2007] that the regular changes of the rotational regime of the Earth are related
with the regular discharges of the accumulated potential energy (in the focal region of earthquakes) supply-
ing by the cosmic energy gravitational influences of the planets of the Solar System, the Sun and the Moon.
We have presented in Subsection 3.4.2 the evidence of the integral energy gravitational influence on

the Earth of the Sun (owing to the gravitational interactions of the Sun with the Jupiter t; and the Saturn

T, ) and the Moon as the predominant cosmic trigger mechanism of the earthquakes preparing by the com-

bined integral energy gravitational influence on the Earth of the Sun (owing to the gravitational interactions
of the Sun with the Jupiter 15 and the Saturn T, the Uranus T, and the Neptune T, ), the Venus, the Jupi-

ter, the Moon, the Mars and the Mercury. Taking into account the obtained [Simonenko, 2007] numerical
values 6(1) for the planets of the Solar  System, the numerical value
s(Moon, second approx.) =13.0693 [Simonenko, 2009; 2010] for the Moon and the calculated (in Sub-

section 3.4.2) numerical values €4(j) for the Sun (owing to the gravitational interaction of the Sun with the
outer large planets T;, j=5,6,7,8), we have established in Subsection 3.4.2 the predominant significance

of the Sun (owing to the gravitational interactions of the Sun with the Jupiter T and the Saturn T, ) and the

Moon as the predominant cosmic trigger mechanism (along with the minor significance of the Sun (owing to
the gravitational interactions of the Sun with the Uranus T, and the Neptune T ), the Venus, the Jupiter and

the Mercury) of the earthquakes preparing by the combined integral energy gravitational influences on the
Earth of the Sun (owing to the gravitational interactions of the Sun with the Jupiter 5 and the Saturn T,

the Uranus 7, and the Neptune Ty ), the Venus, the Jupiter, the Moon, the Mars and the Mercury.

We have presented in Subsection 3.4.3 the catastrophic planetary configurations of the established
cosmic seismology [Simonenko, 2007]. We have presented in Subsection 3.4.3.1 the foundation of the estab-
lished catastrophic planetary configurations [Simonenko, 2009; 2010] related with the maximal (positive)

and minimal (negative) combined integral energy gravitational influence on the Earth T, of the planets of

the Solar System. We have presented in Subsection 3.4.3.2 the foundation of the new catastrophic planetary
configurations related with the maximal (positive) and minimal (negative) combined integral energy gravita-

tional influence on the Earth T, of the Sun (mainly, owing to the gravitational interactions of the Sun with

the Jupiter T and the Saturn t,, the Uranus 7, and the Neptune T4 ) and the planets of the Solar System.

We have presented in Subsection 3.5 the generalized thermohydrogravidynamic shear-rotational [Si-
monenko, 2007; 2009; 2010], classical shear (deformational) [Koponosckuit u A6pamos, 2000] and rota-
tional [Vikulin, 2003] models of the earthquake focal region T, and the established local energy and entropy

prediction thermohydrogravidynamic principles determining the fractures formation in the macroscopic con-
tinuum region T. We have presented in Subsection 3.5.1 the thermodynamic foundation of the generalized
thermohydrogravidynamic shear-rotational [Simonenko, 2007; 2009; 2010] and the classical shear (defor-
mational) [Koponosckuit u A6pamos, 2000] models of the earthquake focal region based on the generalized
differential formulations (1.43) and (1.53) of the first law of thermodynamics. Using the evolution equation
(1.67) (deduced from the generalized differential formulations (1.43) and (1.53) of the first law of thermody-
namics) of the total mechanical energy of the macroscopic continuum region T (of the compressible viscous
Newtonian continuum), we have presented in Subsection 3.5.1 the thermodynamic foundation of the classi-
cal deformational (shear) model [Koponosckuit u Adbpamos, 2000] of the earthquake focal region for the
quasi-uniform medium of the Earth’s crust characterized by practically constant viscosity. Based on the gen-
eralized differential formulation (1.43) of the first law of thermodynamics for the macroscopic continuum
region T, we have presented the generalized thermohydrogravidynamic shear-rotational model [Simonenko,
2007a; 2007] of the earthquake focal region by taking into account the classical macroscopic rotational ki-
netic energy [de Groot and Mazur, 1962; Gyarmati, 1970], the macroscopic non-equilibrium kinetic energies
[Simonenko, 2007], the internal (terrestrial) energy gravitational influences and the external (cosmic) energy
gravitational influences on the focal region T of the preparing earthquakes. Using the evolution equation
(3.142) (deduced from the generalized differential formulations (1.43) and (1.53) of the first law of thermo-
dynamics) of the total mechanical energy of the macroscopic continuum region T (consisting from the sub-

systems T, and T

int interacting on the surface 01, of the geo-block T, ), we have presented in Subsection

nt
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3.5.2 the evidence [Simonenko, 2007] of the physical adequacy of the rotational model [Vikulin, 2003] of
the earthquake focal region for the seismic zone of the Pacific Ring. We have formulated in Subsection
3.5.3.1 the local energy prediction thermohydrogravidynamic principles (3.144) and (3.145) determining
(according to the generalized differential formulations (1.43), (1.50) and (1.53) of the first law of thermody-
namics [Simonenko, 2007]) the fractures formation in the macroscopic continuum region T subjected the
combined integral energy gravitational influence of the planets of the Solar System, the Moon and the Sun
owing to the gravitational interaction of the Sun with the outer large planets (the Jupiter, the Saturn, the
Uranus and the Neptune). We have formulated in Subsection 3.5.3.2 the local entropy prediction thermohy-
drogravidynamic principle (3.155) determining (according to the generalized differential formulations (1.43),
(1.50) and (1.53) of the first law of thermodynamics [Simonenko, 2007] and according to the generalized
differential expression (3.150) [Simonenko, 2006a] for the entropy production per unit time in the one-
component macrodifferential deformed continuum element with no chemical reactions) the fractures forma-

tion (and related positive power of . /dt > 0 (given by (3.154)) of the geo-acoustic energy radiated from

the unit mass of the focal region T of earthquake) in the macroscopic continuum region T subjected the
combined integral energy gravitational influence of the planets of the Solar System, the Moon and the Sun
owing to the gravitational interaction of the Sun with the outer large planets (the Jupiter, the Saturn, the
Uranus and the Neptune).

We have presented in Subsection 3.6 the real confirmation [Simonenko, 2007] of the cosmic energy
gravitational genesis of the seismotectonic (and volcanic) activity and the global climate variability induced
by the combined non-stationary cosmic energy gravitational influences on the Earth of the system Sun-
Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with
the Jupiter. We have presented in Subsection 3.6.1 the empirically established [Turner, 1925; Mbii 11lu-ton,
1960; Tamrazyan, 1962; Fedotov, 1965; ®ummunac, 1965; Davison, 1936; Ambraseys, 1970; Christensen,
Ruff 1986; Barrientos and Kansel, 1990; Jacob, 1984; Shimazaki and Nakata, 1980; Suyehiro, 1984; Clark,
Dibble, Fyfe, Lensen and Suggarte, 1965; Johnston, 1965; Abramov, 1997; p. 72; Vikulin and Vikulina,
1989; Vikulin, 2003; p. 16-17] time periodicities of the seismotectonic activity of the Earth.

Using the equivalent generalized differential formulations (1.43), (1.50) and (1.53) of the first law of
thermodynamics used for the Earth, we have presented in Subsection 3.6.2 (in the frame of the real ellipti-
cal orbits of the Earth and the Moon, the Venus, the Mars and the Jupiter) the successive approximations of
the obtained time periodicities of the maximal (instantaneous and integral) energy gravitational influences
on the Earth of the system Sun-Moon [Simonenko, 2007], the Venus [Simonenko, 2007], the Mars [Simo-
nenko, 2007], the Jupiter [Simonenko, 2007] and the Sun owing to the gravitational interaction of the Sun
with the Jupiter. We have presented in Subsection 3.6.2.1 the successive approximations of the time peri-
odicities [Simonenko, 2007] of the maximal (instantaneous and integral) energy gravitational influences on
the Earth of the system Sun-Moon. We have presented in Subsection 3.6.2.2 the successive approximations
of the time periodicities of the maximal (instantaneous and integral) energy gravitational influences on the
Earth of the Venus. We have presented in Subsection 3.6.2.3 the successive approximations of the time peri-
odicities of the maximal (instantaneous and integral) energy gravitational influences on the Earth of the Jupi-
ter [Simonenko, 2007] and the Sun owing to the gravitational interaction of the Sun with the Jupiter. We
have presented in Subsection 3.6.2.4 the successive approximations of the time periodicities of the maximal
(instantaneous and integral) energy gravitational influences on the Earth of the Mars.

Based on the equivalent generalized differential formulations (1.43), (1.50) and (1.53) of the first law
of thermodynamics used for the Earth, we have presented in Subsection 3.6.2.5 the successive approxima-
tions of the obtained [Simonenko, 2007] time periodicities (3.196) of the periodic global seismotectonic (and
volcanic) activity and the global climate variability of the Earth (and related cosmic geological cycles of the
thermohydrogravidynamic evolution of the Earth owing to the G(a) -factor and the G(b) -factor) induced by

the combined different combinations of the cosmic energy gravitational influences on the Earth of the sys-
tem Sun-Moon, the Venus, the Jupiter, the Mars and the Sun owing to the gravitational interaction of the
Sun with the Jupiter. The time periodicities (3.196) are determined by the successive global periodicities
T (defined by the multiplications of various successive time periodicities related to the different combi-

energy
nations of the following integer numbers: i=1,2,3,4,5; j=1,2; k=1,2,3; n=1,2,3; | =0,1;
l,=0,1; 1,=0,1; I;=0,1) of recurrence of the maximal combined energy gravitational influences on the

Earth of the different combined combinations of the cosmic non-stationary energy gravitational influences on

the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational

interaction of the Sun with the Jupiter. We have presented in Subsection 3.6.2.5 the successive approxima-

tions of the obtained [Simonenko, 2007] time periodicities (3.197) of the periodic global tectonic-
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endogenous heating related with the periodic global volcanic activity and related global climate variability
and the global variability of the quantities of the fresh water and glacial ice resources and the cosmic geo-
logical cycles of the thermohydrogravidynamic evolution of the Earth owing to the G(@)-factor. The time

periodicities (3.197) are determined by the successive global periodicities T___ /2 (defined by the multipli-

energy
cations of various successive time periodicities related to the different combinations of the following integer
numbers: 1=1,2,3,4,5; j=1,2; k=1,2,3; n=1,2,3; |, =0,1; 1,=0,1; I,=0,1; I;=0,1) of

recurrence of the maximal combined energy gravitational influences on the Earth of the different combined
combinations of the cosmic non-stationary energy gravitational influences on the Earth of the system Sun-
Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with
the Jupiter. We have presented in Subsection 3.6.2.5 the evidence [Simonenko, 2007; 2009; 2010] that the
empirical time periodicities [Turner, 1925; Mpii Illlu-ton, 1960; Tamrazyan, 1962; Fedotov, 1965;
Oumnumnac, 1965; Davison, 1936; Ambraseys, 1970; Christensen, Ruff 1986; Barrientos and Kansel, 1990;
Jacob, 1984; Shimazaki and Nakata, 1980; Suyehiro, 1984; Clark, Dibble, Fyfe, Lensen and Suggarte, 1965;
Johnston, 1965; Abramov, 1997; p. 72; Vikulin and Vikulina, 1989; Vikulin, 2003; p. 16-17] of the seis-
motectonic activity of the Earth (submitted in Subsection 3.6.1) may be satisfactory approximated by the
time periodicities (3.196) characterized by different combinations of the various integer numbers.

We have presented in Subsection 3.6.3 the evidence [Simonenko, 2007] of the cosmic energy gravita-
tional genesis of the strongest (M =7.9) Japanese earthquakes [Vikulin, 2003] near the Tokyo region and
south-west from Tokyo. The predicted [Simonenko, 2009; 2010] “time range 2010+ 2011 AD (1927+83
+ 1923+88) of the next sufficiently strong Japanese earthquake near the Tokyo region” (determined by the
system Sun-Moon, the Venus, the Jupiter, the Mars and the Sun owing to the gravitational interaction of the
Sun with the Jupiter) was confirmed by occurrence of the strong Japanese earthquake on 11 March, 2011.
The occurrence of the strong Japanese earthquake on 11 March, 2011 may be considered as the real confir-
mation of the proposed [Simonenko, 2007; Simonenko, 2009; 2010] cosmic energy gravitational genesis of
the strongest Japanese earthquakes.

We have presented in Subsection 3.6.4 the evidence [Simonenko, 2007] of the mean time periodicities
94620 years and 107568 years of the global climate variability (related with the G(a) - factor [Simonenko,

2007; 2009; 2010] and G(b) - factor [Simonenko, 2007; 2009; 2010] determined by the cosmic non-

stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars, the
Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter) and the mean time
periodicities 100845 years and 121612.5 years of the global climate variability related with the G(b) - factor

(determined by the cosmic non-stationary energy gravitational influences on the Earth of the system Sun-
Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with
the Jupiter).

We revealed [Simonenko, 2007] the cosmic energy gravitational genesis (related with the combined
cosmic non-stationary energy gravitational influence on the Earth of the Sun, the Moon, the Venus, the Mars
and the Jupiter) of the periodic Earth’s tectonic-endogenous heating (characterized by the time periodicity
94620 years) induced by the periodic continuum deformation owing to the combined cosmic non-stationary
energy gravitational influence on the Earth of the Sun, the Moon, the Venus, the Mars and the Jupiter. We
have defined more precisely in Subsection 3.6.4 that the empirical time periodicity 94000 years during Pleis-
tocene [Hays, Imbrie and Shackleton, 1976] is in good agreement with the founded [Simonenko, 2007] time
periodicity 94620 years (0.5x 19x 8x 15x 83 years) of the Earth’s global climatic variability related with
the combined cosmic non-stationary energy gravitational influence on the Earth of the system Sun-Moon,
the Venus, the Mars, the Jupiter [Simonenko, 2007] and the Sun owing to the gravitational interaction of the
Sun with the Jupiter. The founded [Simonenko, 2007] time periodicity 94620 years (0.5x 19x 8x 15x 83
years) of the Earth’s global climatic variability is determined (according the Table 2) by the global periodic
Earth’s tectonic-endogenous heating related with the periodic continuum deformation (and related global
volcanic activity) induced by the combined cosmic non-stationary energy gravitational influence on the
Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational
interaction of the Sun with the Jupiter.

We revealed [Simonenko, 2007] the cosmic energy gravitational genesis (related with the combined
cosmic non-stationary energy gravitational influence on the Earth of the Sun, the Moon, the Venus, the Mars
and the Jupiter) of the periodic atmospheric-oceanic global planetary warming and cooling (characterized by
the time periodicity 100845 years) as a consequence of the greenhouse effect produced by the gravity-
induced periodic tectonic-volcanic activization accompanied by increase of the atmospheric greenhouse
gases (especially, the carbon dioxide CO;) concentration. The established cosmic energy gravitational gene-
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sis [Simonenko, 2007] of the time periodicity 100845 years is in good agreement with the experimental data
[Pinxian et al., 2003; p. 2524-2535], which revealed the time periodicity 100000 years of the climatic vari-
ability, and also with the experimental data [Pinxian et al., 2003; p. 2536-2548], which revealed the same
time periodicity 100000 years of the variability of the carbon concentration in the Earth’s sedimentary rocks.
We have defined more precisely in Subsection 3.6.4 that the empirical time periodicity 100000 years during
Pleistocene [Muller and MacDonald, 1995] is in good agreement with the founded [Simonenko, 2007] time
periodicity 100845 years (27x 3x 15x 83 years) of the Earth’s global climatic variability related with the
combined cosmic non-stationary energy gravitational influence on the Earth of the system Sun-Moon, the
Venus, the Mars, the Jupiter [Simonenko, 2007] and the Sun owing to the gravitational interaction of the
Sun with the Jupiter. The founded [Simonenko, 2007] time periodicity 100845 years (27x 3x 15x 83
years) of the Earth’s global climatic variability is determined (according the Table 2) by the global periodic
Earth’s amospheric-oceanic warming as a consequence of the greenhouse effect produced by the gravity-
induced (owing to the combined cosmic non-stationary energy gravitational influence on the Earth of the
system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the
Sun with the Jupiter) periodic global tectonic-volcanic activization accompanied by increased output of the
atmospheric greenhouse gases.

We revealed [Simonenko, 2007] the cosmic energy gravitational genesis (related with the combined
cosmic non-stationary energy gravitational influence on the Earth of the Sun, the Moon, the Venus, the Mars
and the Jupiter) of the periodic Earth’s global tectonic-endogenous heating (characterized by the time perio-
dicity 107568 years induced by the periodic continuum deformation owing to the combined cosmic non-
stationary energy gravitational influence on the Earth of the Sun, the Moon, the Venus, the Mars and the
Jupiter. We have defined more precisely in Subsection 3.6.4 that the empirical time periodicity 106000 years
during Pleistocene [Hays, Imbrie and Shackleton, 1976] is in good agreement with the founded [Simonenko,
2007] time periodicity 107568 years (0.5x 27x 3x 32x 83 years) of the Earth’s global climatic variability
related with the combined cosmic non-stationary energy gravitational influence on the Earth of the system
Sun-Moon, the Venus, the Mars, the Jupiter [Simonenko, 2007] and the Sun owing to the gravitational in-
teraction of the Sun with the Jupiter. The founded [Simonenko, 2007] time periodicity 107568 years
(0.5x 27x 3x 32x 83 years) of the Earth’s global climatic variability is determined (according the Table
2) by the global periodic Earth’s tectonic endogenous heating related with the periodic continuum deforma-
tion (and related global volcanic activity) induced by the combined cosmic non-stationary energy gravita-
tional influence on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing
to the gravitational interaction of the Sun with the Jupiter.

We revealed [Simonenko, 2007] the cosmic energy gravitational genesis (related with the combined
cosmic non-stationary energy gravitational influence on the Earth of the Sun, the Moon, the Venus, the Mars
and the Jupiter) of the periodic atmospheric-oceanic warming (characterized by the average time periodicity
121612.5 years) as a consequence of the greenhouse effect produced by the gravity-induced periodic global
tectonic-volcanic activization accompanied by increase of the atmospheric greenhouse gases (especially, the
carbon dioxide CO,) concentration. We have defined more precisely in Subsection 3.6.4 that the empirical
time periodicity 122000 years during Pleistocene [Hays, Imbrie and Shackleton, 1976] is in good agreement
with  the founded [Simonenko, 2007] average time  periodicity 121612.5  years
(235%x 3x 15x (11+12)x 0.5 years) of the Earth’s global climatic variability related with the combined
cosmic non-stationary energy gravitational influence on the Earth of the system Sun-Moon, the Venus, the
Mars, the Jupiter [Simonenko, 2007] and the Sun owing to the gravitational interaction of the Sun with the
Jupite. The founded [Simonenko, 2007] average time periodicity 121612.5 years of the Earth’s global cli-
matic variability is determined (according the Table 2) by the global periodic Earth’s atmospheric-oceanic
warming as a consequence of the greenhouse effect produced by the gravity-induced (owing to the combined
cosmic non-stationary energy gravitational influence on the Earth of the system Sun-Moon, the Venus, the
Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter) periodic
global tectonic-volcanic activization accompanied by increased output of the atmospheric greenhouse gases.

We have presented in Subsection 3.6.5 the evidence [Simonenko, 2007; 2009; 2010] of the cosmic en-
ergy gravitational genesis of the modern short-term time periodicities of the Earth’s global climate variability
determined by the combined cosmic factors: G-factor related with the combined cosmic non-stationary en-
ergy gravitational influences on the Earth of the system Sun-Moon, the Mercury, the Venus, the Mars, the
Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter; G(@) -factor related to

the tectonic-endogenous heating of the Earth as a consequence of the periodic continuum deformation of the
Earth due to the G -factor; G(b) -factor related to the periodic atmospheric-oceanic warming or cooling as a

consequence of the periodic variable (increasing or decreasing) output of the heated greenhouse volcanic
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gases and the related variable greenhouse effect induced by the periodic variable tectonic-volcanic activity
(activization or weakening) due to the G-factor; G(C)-factor related to the periodic variations of the solar

activity owing to the periodic variations of the combined planetary non-stationary energy gravitational influ-
ence on the Sun. We have presented in Subsection 3.6.5 the following evaluated [Simonenko, 2009; 2010]
successive ranges of the short-term time periodicities of the solar activity: 0.96359 +1.2302 years (deter-
mined by the combined energy gravitational influence of the Mercury, the Venus and the Earth on the Sun),
5.5359 +7 years (determined by the combined energy gravitational influence of the Mercury, the Venus
and the Earth on the Sun), 11 +13.008 years (determined by the combined energy gravitational influence
of the Jupiter, the Mercury, the Venus, the Earth and the Mars on the Sun), 19.9945 +29.4525 years (de-
termined by the combined energy gravitational influence of the Jupiter, the Mercury, the Saturn and the
Venus on the Sun), 33 +35.73 years (determined by the combined energy gravitational influence of the
Jupiter, the Mercury, the Venus, the Mars and the Earth on the Sun), 47.36 +53 years (determined by the
combined energy gravitational influence of the Jupiter, the Mercury, the Venus and the Earth on the Sun),
58.905 +63.3564 years (determined by the combined energy gravitational influence of the Jupiter, the
Mercury, the Saturn and the Venus on the Sun), 83 +88.4095 years (determined by the combined energy
gravitational influence of the Jupiter, the Mercury, the Saturn, the Venus and the Earth on the Sun) and
106.7177 +118.58 years (determined by the combined energy gravitational influence of the Jupiter, the
Mercury, the Saturn and the Mars on the Sun). We have presented in Subsection 3.6.5 the following evalu-
ated [Simonenko, 2009; 2010] and experimentally confirmed (by different authors mentioned in Subsection
3.6.5) successive ranges of the main modern short-term time periodicities of the Earth’s global climate vari-
ability (determined by the variability of the solar activity and determined by the variability of the combined
cosmic non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Mercury,
the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupi-
ter): [0.96359+ 3] years, (3+ 7] years, (7+ 15] years, [16+ 19] years, [19.9945+ 29.4525] years,
[32 + 36] years, [16+ 36] years, [41.5+ 54] years, [57 + 63.3564] years, [76 + 96] years and [99 + 124.5]
years.

We have presented in Subsection 3.7 the evidence of the cosmic energy gravitational genesis of the
seismotectonic (and volcanic) activity and the global climate variability induced (owing to the G-factor,
G(a) -factor and G(Db) -factor) by the combined non-stationary cosmic energy gravitational influences on the

Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun (owing to the gravitational
interaction of the Sun with the Jupiter, the Saturn, the Uranus and the Neptune). We have presented in Sub-
section 3.7.1 the evaluations of the time periodicities of the maximal (instantaneous and integral) energy
gravitational influences of the Sun on the Earth owing to the gravitational interaction of the Sun with the
outer large planets (the Jupiter, the Saturn, the Uranus and the Neptune). We have presented in Subsection

3.7.1.1 the time periodicities (T,5), =11 years, (T, ), =12 years and (T,;); =83 (in the first, second and

third approximations, respectively) years of the maximal (instantaneous and integral) energy gravitational
influences on the Earth of the Jupiter [Simonenko, 2007] and the Sun owing to the gravitational interaction
of the Sun with the Jupiter. We have presented in Subsection 3.7.1.2 the evaluations of the time periodicities

(Tsars) =29 years, (Tgyp3), =359 years and (T,13); =265 years (in the first, second and third ap-

proximations, respectively) of the maximal (instantaneous and integral) energy gravitational influences on
the Earth of the Saturn and the Sun owing to the gravitational interaction of the Sun with the Saturn. We

have presented in Subsection 3.7.1.3 the evaluation of the time periodicity (T, ;), =84 years (in the first

approximation) of the maximal (instantaneous and integral) energy gravitational influences on the Earth of
the Uranus and the Sun owing to the gravitational interaction of the Sun with the Uranus. We have presented

in  Subsection 3.7.1.4 the evaluations of the time periodicities (Ty3), =165 years,

(Ty3), =659 years and (Ty;); =2142 years (in the first, second and third approximations, respectively)

of the maximal (instantaneous and integral) energy gravitational influences on the Earth of the Neptune and
the Sun owing to the gravitational interaction of the Sun with the Neptune. We have presented in Subsection
3.7.1.5 the foundation of the fundamental global time periodicities (3.239) and (3.240) of the Earth’s peri-
odic global seismotectonic (and volcanic) activity and the global climate variability (related to the combined
planetary, lunar and solar non-stationary energy gravitational influences on the Earth) induced by the differ-
ent combinations of the cosmic non-stationary energy gravitational influences of the system Sun-Moon, the
Venus, the Mars, the Jupiter and the Sun owing to the gravitational interaction of the Sun with the Jupiter,
the Saturn, the Uranus and the Neptune. Based on the generalized formulation (1.50) of the first law of
thermodynamics used for the Earth as a whole, we have founded (taking into account the established [Simo-
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nenko, 2007] cosmic G -factor and G(b) -factor) the fundamental sets of the fundamental global seismotec-

tonic and volcanic time periodicities T, . (given by (3.239)) and the fundamental global climatic peri-

odicities T, (given by (3.239)) determined by the successive global fundamental periodicities T,

(defined by the least common multiples L.C.M. of various successive time periodicities related to the differ-
ent combinations of the following integer numbers: 1=1,2,3,4; j=1,2; k=1,2,3; n=1,23;
m=1,2,3; q=1; r=1,2,3; | =0,1; I,=0,1; I,=0,1; I;,=0,1; I,=0,1; 1,=0,1; 1l,=0,1)
of recurrence of the maximal combined energy gravitational influences on the Earth of the different com-
bined combinations of the cosmic non-stationary energy gravitational influences on the Earth of the system
Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the gravitational interactions of the Sun
with the Jupiter, the Saturn, the Uranus and the Neptune. Based on the generalized formulation (1.50) of the
first law of thermodynamics used for the Earth as a whole, we have founded (taking into account the estab-
lished [Simonenko, 2007] cosmic G -factor, the G(a)-factor and G(b) -factor) the fundamental set of the

fundamental global volcanic and climatic periodicities (of the periodic tectonic-endogenous heating and re-
lated global volcanic activity related with periodic global climate variability and the global variability of the

quantities of the fresh water and glacial ice resources related) T, ¢ = Tooer = Tonergys /2 (given by

(3.240)) related to the different combined combinations of the cosmic non-stationary energy gravitational
influences on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter and the Sun owing to the
gravitational interactions of the Sun with the Jupiter, the Saturn, the Uranus and the Neptune. We have pre-
sented in Subsection 3.7.1.6 the thermohydrogravidynamic solution of the fundamental problem [Imbrie,
Berger et al., 1993] of the origin of the major 100-kyr glacial cycle (during Pleistocene) explained (in Sub-
section 3.7.1.6) by the non-stationary energy gravitational influences on the Earth of the system Sun-Moon,
the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter, the
Saturn, the Uranus and the Neptune. The presented (in Subsection 3.7.1.6) extended thermohydrogravidy-
namic theory of the paleoclimate ([Simonenko, 2007; 2009; 2010] ) generalizes the Milankovitch’s (1930)
theory of the paleoclimate (taking into account the variability of solar insolation related to the periodic
variations of the eccentricity of the Earth’s orbit due to the G -factor) by taking into account the additional
established cosmic G(a), G(b) and G(c)-factors. The presented (in Subsection 3.7.1.6) thermohydrogra-

vidynamic solution of the fundamental problem [Imbrie, Berger et al., 1993] of the origin of the major 100-
kyr glacial cycle gives the additional evidence of the validity of the extended thermohydrogravidynamic
theory (taking into account the non-stationary energy gravitational influences on the Earth of the system
Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the
Jupiter, the Saturn, the Uranus and the Neptune) destined to play an important role for the stable evolution-
ary development of humankind in the present and forthcoming epochs of the critical surrounding cosmic,
seismotectonic, volcanic and climatic conditions of the human existence on the Earth.
We have presented in Subsection 3.8 the analysis of the global seismicity and volcanic activity of the
Earth from the biblical Flood (occurred in 2104 BC according to the orthodox biblical chronology). Based on
the extended thermohydrogravidynamic theory, we have presented the evidence of the forthcoming range
2020+2061 AD [Simonenko, 2012] of the maximal seismotectonic, volcanic and climatic activities (de-
termined mainly by the combined predominant non-stationary energy gravitational influences on the Earth of
the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun
with the Jupiter and the Saturn) of the Earth during the past 696 + 708 years of the history of humankind.

We have presented in Subsection 3.8.1 the foundation of the ranges of the fundamental global seismotec-
tonic, volcanic and climatic periodicities T T =696+ 708 years determined by the combined pre-

tec,f — Tcliml,f
dominant non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus,
the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the Saturn. We
have presented in Subsection 3.8.2 the evidence of the founded ranges of the fundamental global seismotec-
tonic and volcanic time periodicities T, T =696 +708 years based on the presented statistical

tec,f — “climl,f
analysis of the historical eruptions [Thordarson and Larsen, 2007] of the Katla and the Hekla volcanic sys-
tems in Iceland. We have presented in Subsection 3.8.2.1 the generalized formulation [Simonenko, 2005] of
the weak law of large numbers used for the presented statistical analysis of the historical eruptions [Thordar-
son and Larsen, 2007] of the Katla and the Hekla volcanic systems. Based on the generalized formulation
[Simonenko, 2005] of the weak law of large numbers, we have presented in Subsection 3.8.2.2 the statistical
analysis of the historical eruptions [Thordarson and Larsen, 2007] of Katla volcano.

We have shown in Subsection 3.8.2.2 that the founded theoretical range of the fundamental global
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seismotectonic, volcanic and climatic time periodicities T, =T,

climl,f

=696+ 708 years [Simonenko, 2012]
contains the calculated mean experimental time periodicities <At>6% =697.6785 years (given by (3.267))

and <At>708

[Thordarson and Larsen, 2007]. We have shown in Subsection 3.8.2.2 that the mean value 699.2096 years of
the calculated mean experimental time periodicities (3.267) and (3.268) (of the considered eruptions of Katla
volcano) is very close to the mean value 702 years the founded theoretical range of the fundamental global

seismotectonic, volcanic and climatic time periodicities T, , =T, . =696+708 years [Simonenko,

2012]. We have shown in Subsection 3.8.2.3 that the mean value 697.5863 years of the calculated mean ex-
perimental time periodicities (3.269) and (3.270) (of the considered eruptions of Hekla volcano) is in very
good agreement with the mean value 702 years the founded theoretical range of the fundamental global
seismotectonic, volcanic and climatic time periodicities T T =696+ 708 years [Simonenko,

tee,f — tcliml,f
2012]. The obtained (in Subsections 3.8.2.2 and 3.8.2.3) agreements of the experimental and theoretical
volcanic time periodicities confirm the established cosmic energy gravitational genesis [Simonenko, 2012] of
the founded range of the fundamental global seismotectonic, volcanic and climatic time periodicities

Tt = Tejimie =696 +708 years determined by the combined predominant non-stationary energy gravita-

tional influences on the Earth of the system Sun-Moon, the Venus, the Jupiter and the Sun owing to the
gravitational interactions of the Sun with the Jupiter and the Saturn.

The founded theoretical range of the fundamental global seismotectonic, volcanic and climatic time
periodicities T T =696+ 708 years [Simonenko, 2012] contains the experimental time periodicity

tec,f’ = climl,f

=700.7407 years (given by (3.268)) of the considered historical eruptions of Katla volcano

704 years [Abramov, 1997] of the global seismotectonic activity of the Earth. The founded theoretical range
of the fundamental global seismotectonic, volcanic and climatic time periodicities
T T =696+ 708 years [Simonenko, 2012] contains also the evaluated (based on the wavelet

tec,f — “climl,f
analysis) time periodicity of approximately 700 years [Goncharova, Gorbarenko, Shi, Bosin, Fischenko, Zou
and Liu, 2012] characterizing the regional climate variability of the Japan Sea. These additional agreements
confirm the validity of the founded theoretical range of the fundamental global seismotectonic, volcanic and
climatic time periodicities T T =696+ 708 years [Simonenko, 2012] determined by the combined

tec,f — “climl,f
predominant non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus,
the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the Saturn.

We have presented in Subsection 3.8.3 the evidence [Simonenko, 2011] of the cosmic energy gravita-
tional genesis of the predominant short-range time periodicities (7i/6 years and 6j/5 years determined by
small integers i and j) of the Chandler’s wobble of the Earth’s pole [Chandler, 1892] and sea water and air
temperature variations [Simonenko, Gayko and Sereda, 2012]. We have presented in Subsection 3.8.3.1 the
evidence [Simonenko, 2011] of the cosmic energy gravitational genesis of the predominant time peri-
odicities T, ,,=(T,) ~6/5yr=12years and T, ,=(T,),~7/6yr=1.1666666....years of the Chan-

dler’s wobble of the Earth’s pole and the global climate variability induced by the combined non-stationary
energy gravitational influence on the Earth of the Venus, the Mercury and the Moon. We have presented in
Subsection 3.8.3.2 the combined analysis of the Chandler’s wobble of the Earth’s pole [Simonenko, 2011]
and the variations of sea water and air temperature during 1969-2010 for the costal station Possyet [Simo-
nenko, Gayko and Sereda, 2012] of the Japan Sea. Based on the previous theoretical results [Simonenko,
2007, 2008, 2009, 2010], the spectral studies [Simonenko, 2011] of the Chandler’s wobble of the Earth’s
pole, and the spectral analysis [Simonenko, Gayko and Sereda, 2012] of the experimental variations of sea
water and air temperature (during 1969-2010 AD for the costal station Possyet of the Japan Sea), we have
confirmed the cosmic energy gravitational genesis of the predominant short-range periodicities (7i/6 yr and
6j/5 yr determined by small integers i and j) of the Chandler’s wobble of the Earth’s poll and sea water and
air temperature variations for the costal station Possyet [Simonenko, et al., 2012] of the Japan Sea.

We have presented in Subsection 3.8.4 the additional evidence of the founded [Simonenko, 2012]
range of the fundamental global periodicities T T, =696 + 708 yr (of the global seismotectonic

tec,f = climl,f

liml,2

and volcanic activities and the climate variability of the Earth) based on the established links between the
great natural cataclysms in the ancient history of humankind from the final collapse of the ancient Egyptian
Kingdom and the biblical Flood to the increase of the global seismicity and the global volcanic activity in
the beginning of the 20™ century [Richter, 1969] and the modern increase of the global seismicity and the
volcanic activity in the end of the 20" century [Abramov, 1997] and in the beginning of the 21* century [Si-
monenko, 2007; 2009; 2010]. We have considered in Subsection 3.8.4.1 the great natural cataclysms in the
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history of humankind from the final collapse of the ancient Egyptian Kingdom (near 2190 BC) and the bib-
lical Flood (occurred in 2104 BC according to the orthodox Jewish and Christian biblical chronology).

We have presented in Subsection 3.8.4.2 the evidence (confirming the founded range of the fundamen-
tal global periodicities T, T =696 +708 yr [Simonenko, 2012]) of the linkage of the last major

tec,f — “climl,f
eruption of Thera (1450 BC) [LaMoreaux, 1995] and the greatest earthquake destroyed the ancient Pontus
(63 BC) [Cassius Dio Cocceianus, Dio's Roman history].

We have presented in Subsection 3.8.4.3 the evidence (confirming the founded range of the fundamen-
tal global periodicities T T =696+ 708 yr [Simonenko, 2012]) of the linkage of the greatest

tec,f — “climl,f
earthquake destroyed the ancient Pontus (63 BC), the earthquake destroyed the ancient Greek Temple of
Artemis (614 AD ) and the great frost event (628 AD) [LaMarche and Hirschboeck, 1984] related with the
atmospheric veil (recorded in Europe in 626 AD [Stothers and Rampino, 1983]) induced by the great un-
known volcanic eruption (apparently, Rabaul’ [LaMarche and Hirschboeck, 1984] eruption).

We have presented in Subsection 3.8.4.4 the evidence (confirming the founded range of the fundamen-
tal global periodicities T, . =T, =696 + 708 yr [Simonenko, 2012]) of the linkage of the greatest

climl,f
earthquake destroyed the ancient Pontus (63 BC) and the great earthquakes [Vikulin, 2008] occurred in Eng-
land (1318 AD and 1343 AD), Armenia (1319 AD), Portugal (1320 AD, 1344 AD and 1356 AD) and Japan
(1361 AD).
We have presented in Subsection 3.8.4.5 the evidence (confirming the founded range of the fundamen-
tal global periodicities T, . =T =696 + 708 yr [Simonenko, 2012]) of the linkage of the final collapse

tec,f climl,f
of the ancient Egyptian Kingdom (occurred near 2190 BC), the biblical Flood (occurred in 2104 BC accord-
ing to the orthodox Jewish and Christian biblical chronology) and the last major eruption of Thera (1450
BC) [LaMoreaux, 1995].

We have presented in Subsection 3.8.4.6 the evidence (confirming the founded range of the fundamen-
tal global periodicities T, ; =T, =696 + 708 yr [Simonenko, 2012]) of the linkage of the planetary

climl,f
disasters in the Central Asia (10555 BC) [Von Bunsen, 1848, pp. 77-78, 88] and in the ancient Egyptian
Kingdom (10450 BC) [Hancock, 1997], and the greatest earthquake destroyed the ancient Pontus (63 BC).
We have presented in Subsection 3.8.4.7 the evidence (confirming the founded fundamental global pe-
riodicity T, T =5x696 years =3480 years (given by (3.258a)) determined by the combined pre-

tec,f — “climl,f
dominant non-stationary energy gravitational influences on the Earth of the system Sun-Moon, the Venus,
the Mars, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter and the
Saturn) of the linkage of the previous great eruptions of Thera (Santorini) (between 1628 and 1450 BC
[LaMoreaux, 1995]), the greatest (in the United States in the past 150 years up to 1872) earthquake in Owens
Valley, California (1872 AD), the eruptions of Santorini [Papazachos, 1989] in 1866 and 1925 AD and the
great eruption of Krakatau in 1883 AD.

We have presented in Subsection 3.8.4.8 the evidence (confirming the founded fundamental global pe-
riodicity T, . =T, =5%x696 years =3480 years given by (3.258a)) of the linkage of the eruption of

t climl,f
Tambora (1815 AD) and the Thera (Santorini) eruption in the range 1700+ 1640 BC [Betancourt, 1987;
Habberten et al., 1989].

We have presented in Subsection 3.8.4.9 the evidence (confirming the founded fundamental global pe-
riodicity T, T =5x696 years =3480 years given by (3.258a)) of the linkage of the increase of

tec,f — “Tcliml,f
the global seismicity (along with the increase of the volcanic activity) in the end of the 19" century and in
beginning of the 20™ century [Richter, 1969] and the eruption of Thera (Santorini) between 1600 and 1500
BC [Antonopoulos, 1992].

We have revealed (based on combined analysis presented in Subsections 3.8.4.1, 3.8.4.2, 3.8.4.3,
3.8.4.4,3.8.4.5, 3.8.4.6,3.8.4.7,3.8.4.8 and 3.8.4.9) in Subsection 3.8.4.9 the evident linkages between the
different distinct eruptions of the Thera (Santorini) dated in the following ranges: 1700+1640 BC [Betan-
court, 1987; Habberten et al., 1989], 1628 +1626 BC [LaMarche and Hirschboeck, 1984], 1627+1600 BC
[Friedrich et al., 2006], 1600+1500 BC [Antonopoulos, 1992], 1628+1450 BC [LaMoreaux, 1995] and the
eruptions of the Tambora (1815 AD), the Santorini (1866 AD and 1925 AD) and the Krakatau (1883 AD).
Based on the fundamental global seismotectonic, volcanic and climatic periodicity (3.258a) and taking into
account the eruptions of the Tambora (1815 AD), the Santorini (1866 AD and 1925 AD) and the Krakatau
(1883 AD), we have founded the real possibility of different distinct eruptions of Thera (Santorini): near
1665 BC (in accordance with the range 17001640 BC [Betancourt, 1987; Habberten et al., 1989]), near
1613.5 BC (in accordance with the range 1627+1600 BC [Friedrich et al., 2006]) and in the range
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1584+1555 BC (in accordance with the range 1600+1500 BC [Antonopoulos, 1992]). We have shown in
Subsection 3.8.4.9 that we can consider the possibility of the final major catastrophic eruption near 1450 BC
[LaMoreaux, 1995].

We have presented in Subsection 3.8.4.10 the evidence (confirming the founded range of the funda-
mental global periodicities T T =696 + 708 yr [Simonenko, 2012]) of the linkage of the increase

tec,f — “climlf
of the global seismicity (along with the increase of the volcanic activity) in the end of the 20" century
[Abramov, 1997] and the eruption of Hekla (1300 AD) in Iceland [Thordarson and Larsen, 2007] and the
great earthquake (1303 AD) in China [Vikulin, 2008].
We have presented in Subsection 3.9 the evidence of the forthcoming range 2020-+2061AD [Simo-
nenko, 2012] of the maximal seismotectonic, volcanic and climatic activities of the Earth in the 21* century
during the past 696 + 708 years of the history of humankind. We have presented in Subsection 3.9 the evi-

dence of the related subsequent subranges (2023+3 AD, 2040.38 +3 AD and 2061+3 AD) of the in-

creased peak global seismotectonic and volcanic activities and the climate variability of the Earth in the 21*
century during the past 696 + 708 years of the history of humankind. It is clear that the additional funda-

mental studies (in the frame of the established cosmic geology and cosmic geophysics [Simonenko, 2007])
are needed to be not in some partial ignorance concerning to the behavior of the global seismicity of the
Earth during the founded range 2020-+2061 AD [Simonenko, 2012] of the maximal seismotectonic, vol-
canic and climatic activities of the Earth in the 21* century.

Evaluating the negative consequences of the underground nuclear explosions (especially, the violation
of the Earth’s water and seismotectonic processes leading to the established [Simonenko, 2007; 2009; 2010]
decrease of the natural warning omens associated with the prepared earthquakes), we proved [Simonenko,
2007; 2009; 2010] that the underground nuclear explosions (during the established [Simonenko, 2007] mod-
ern activization of the seismotectonic and water-related processes of the Earth in the beginning of the 21%
century) can initiate the small planetary cataclysm on the Eurasian continent accompanied by the super-
earthquakes. Appealing to the world community and to the United Nations, we identified [Simonenko, 2007;
2009; 2010] the continuing underground nuclear explosions (produced by Northern Korea in 2006 and 2009
during the modern seismotectonic planetary activization [Simonenko, 2007]) as the very dangerous crime
against the humankind. In this regard, the statement that “the furthest underground nuclear explosions and
the furthest proliferation and development of the military technologies of production of the nuclear weapon
in the world are disagree with the ethics of survival of the Eurasian nations in the third millennium” [Simo-
nenko, 2010; p. 272] is still very actual for the humankind in the beginning of the 21* century.

We have presented in this monograph the final synthesis of the Cosmic Geology and the Cosmic Geo-
physics to create in advance the urgent technologies of the long-term deterministic predictions of the strong
earthguakes, the planetary cataclysms, the Earth’s climate and the Earth’s fresh water resources in order to
sustain the stable evolutionary development, the survival, greatness and cosmic dignity of the humankind in
the 21* century before the founded forthcoming range 2020+2061AD of the maximal seismotectonic, vol-
canic and climatic activities of the Earth during the past 696 +~ 708 years of the history of humankind.
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THE SURVIVAL OF THE EURASIAN NATIONS
IN THE 21°" CENTURY

Sergey V. Simonenko

Introduction

The developments of the human civilizations are the most mysterious and difficultly predictable
phenomena. Considering the history of the human civilizations, one can conjecture that the survivals of
civilizations depend on the political and the natural environmental (seismotectonic, volcanic and climatic)
conditions. Can the world community (and especially, the scientific community) give the exact prediction of
the development of the modern human civilization in the near future?

It is well known that the ancient Egyptian Kingdom declined near 2190 BC as a consequence of the
long catastrophic drought related with the extraordinary decrease of the depth of the Nile. The decline of the
ancient Egyptian Kingdom coincided with the small ice age in Europe. The recurrence of the next
catastrophic drought occurred in Egyptian Cairo in 1200 AD during the Arabic conquest of the Egypt.

The ancient European civilization on islands Tira and Crete collapsed as a consequence of the founded
(in Subsection 3.8.4.9) different distinct eruptions of Thera (Santorini): near 1665 BC (in accordance with
the range 1700+1640 BC [Betancourt, 1987; Habberten et al., 1989]), near 1613.5 BC (in accordance with
the range 16271600 BC [Friedrich et al., 2006]) and in the range 1584+1555 BC (in accordance with the
range 16001500 BC [Antonopoulos, 1992]). These volcanic eruptions decreased the mean planetary
temperature of the Earth leading to the bad harvests worldwide.

It is well known that the ancient Mayas’ civilization destructed in the beginning of the ninth century
AD as a consequence of the long catastrophic drought leading to the disappearance of the fresh water
resources in the lakes and artificial reservoirs intended for collection of the rain-water. The destruction of the
Mayas’ civilization coincided with the extremely cold weather of the European history.

The cosmic geophysics [Simonenko, 2007; 2009; 2010] gives the opportunity to discover one clear
sight towards these planetary catastrophes. Analyzing the seismic belts around the Pacific Ocean, the
Japanese seismologist Hattory concluded [Hattory, 1977] that the characteristic time of the seismic cycle was
approximately 35 years for different seismic zones. This average seismic periodicity 35 years was explained
by the average value 34.5 year of the evaluated time range 33+ 36 = 3x (1 1+ 12) years [Simonenko, 2007;

2009] of the Earth’s periodic seismotectonic and volcanic activity and the global climate variability induced
by the combined cosmic non-stationary energy gravitational influence on the Earth of the system Sun-Moon,
the Venus, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter. The
established time periodicity 35 years [Hattory, 1977] of the sesmotectonic activity of various regions of the
seismic zone of the Pacific Ring is in good agreement with the mean value 34.5 years of the established
range 33+36=3x(11+12) years [Simonenko, 2007; 2009] of the Earth’s periodic seismotectonic and

volcanic activity and the global climate variability. The mean value 34.5 years (of the established range
33+36 years [Simonenko, 2007]) is also in good agreement with the evaluated [Dmitrieva and Ponomarev,
2012] empirical time periodicity 37 years characterizing the South-Eastern tropical area, Kuroshio Current
region (including East China and Japan/East Seas), central and northeastern Pacific. These good agreement
(of the independent studies [Hattory, 1977; Simonenko, 2007; Dmitrieva and Ponomarev, 2012]) is the real
confirmation of the validity of the thermohydrogravidynamic theory [Simonenko, 2007; 2009; 2010] of the
seismotectonic, volcanic and climatic evolution of the Earth.

We have the time duration 3390 years (2190+1200) between the catastrophic drought in the ancient
Egyptian Kingdom (2190 BC) and the catastrophic drought in 1200 AD occurred in the Egyptian Cairo. The

time duration 3390 years gets into the evaluated time range 3135 +3420=19x15x (l 1+ 12) years

[Simonenko, 2007; p. 134] of the time periodicities of the Earth’s periodic seismotectonic and volcanic
activity and the global climate variability explained (in Subsection 3.6.2.5) by the combined cosmic non-
stationary energy gravitational influence on the Earth of the system Sun-Moon, the Mars, the Jupiter and the
Sun owing to the gravitational interactions of the Sun with the Jupiter.

We have the time duration 400 years between the catastrophic droughts related with the destruction of
the ancient Mayas’ civilization and with the terrible hunger in Egyptian Cairo in 1200 AD. The time duration
400 years is very close to the time periodicity 405 years = 27 x 15 years [Simonenko, 2007; p. 144] of the
Earth’s periodic seismotectonic and volcanic activity and the global climate variability determined the
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combined cosmic non-stationary energy gravitational influence on the Earth of the system Sun-Moon and
the Mars. The revealed satisfactory correspondences of the evaluated time durations between the catastrophic
droughts and the founded time periodicities [Simonenko, 2007; p. 132] of the Earth’s periodic
seismotectonic and volcanic activity and the global climate variability are in good agreement with the stated
conclusion [Simonenko, 2007; p. 150] that these time periodicities must characterize the time variability of
the quantity of the fresh water in lakes, artificial reservoirs and rivers of the Earth’s continents. The revealed
satisfactory correspondences are in good agreement with the cosmic geophysics [Simonenko, 2007]
considering the catastrophic droughts as manifestations of the seismotectonic and volcanic activity of the
Earth.

The stated hypothesis [Ilyichev and Cherepanov, 1991; p. 1371] about the recurrence of the super-
earthquakes characterized by the average approximate time periodicity of 10000 years was confirmed by the
foundation of the range (10032+10944) years [Simonenko, 2007; p. 140] of the time periodicities of the
Earth’s periodic seismotectonic and volcanic activity and the global climate variability determined by the
combined cosmic non-stationary energy gravitational influence on the Earth of the system Sun-Moon, the
Venus, the Mars, the Jupiter and the Sun owing to the gravitational interactions of the Sun with the Jupiter.
Using the average value 10488 years of the founded range (10032+10944) years [Simonenko, 2007; p. 140]
and taking into account the documented time 10555 BC of the planetary disaster revealed in the Central
Asia [Von Bunsen, 1848; p. 77-78, 88], we evaluate the time 67 BC (10488-10555=-67) of the super-
earthquake in the Central Asia, which is very close to the documented time 63 BC of “the greatest
earthquake ever experienced” [Cassius Dio Cocceianus] destroyed many cities of the ancient Pontus located
in the Minor Asia. Among other things, this greatest Pontic earthquake (63 BC) led to the suicide of
Mithridates VI of Pontus (the king of Pontus also known as Eupator Dionysius remembered as the most
formidable enemy of the Roman Republic during the Mithridatic Wars) and to the final defeat of Pontus in
63 BC.

The mentioned above catastrophic events (catastrophic droughts, great volcanic eruptions, planetary
disasters and super-earthquakes) in the ancient history of the humankind show that it is very important for
elites and governments of the Eurasian nations to anticipate ahead of time the natural planetary cataclysms to
realize the preventive precautionary measures for the evolutionary development in the 21* century. Taking
into account the founded forthcoming range 2020+2061AD [Simonenko, 2012] of the maximal
seismotectonic, volcanic and climatic activities of the Earth during the past 696 + 708 years of the history of

humankind, we analyze the joint survival of the Eurasian nations in the 21% century.

Taking into account the modern increase of the seismotectonic and volcanic activity of the Earth
[Simonenko, 2007; p. 151], we concluded [Simonenko, 2007; 2009; 2010] that the subsequent underground
nuclear explosions on the Eurasian continent may initiate the super-earthquake characterized [Simonenko,
2007; p. 92] by the destructive slippage along the “Atlantiok” zone [Abramov, 1997; p. 74] penetrating the
Eurasian continent from the Japan Sea to the Eurasian continent and Iceland. We can state that the more
reasonable variant of survival of the Eurasian nations in the 21* century is related with the rapid ratification
of the CTBT in the near future by the Eurasian states (the Democratic People’s Republic of Korea,
Indonesia, Iran, Israel, Egypt, Pakistan, India and China), whose ratification is necessary for the CTBT to go
into force.

Taking into account the founded forthcoming range 2020-+2061AD [Simonenko, 2012] of the
maximal seismotectonic, volcanic and climatic activities of the Earth during the past 696+ 708 years of the

history of humankind, we appeal to the elites and governments of the Eurasian nations (ratified the CTBT) to
consider the possibility [Simonenko, 2010] of the subsequent integration of the Eurasian nations in the
frame of the Eurasian Association (EAA) intended for the joint survival of the Eurasian states in the 21%
century.

We accentuate the nonproliferation of the weapons of mass destruction on the Eurasian continent
during the modern critical time period of the human existence on the Earth related with the founded
forthcoming range 20202061 AD [Simonenko, 2012] of the maximal seismotectonic, volcanic and climatic
activities of the Earth during the past 696+ 708 years of the history of humankind. The final rapid

ratification of the Comprehensive Nuclear-Test-Ban Treaty (CTBT) is argued to support the geopolitical
equilibrium and stability in the world required for survival of the Eurasian nations in the 21% century. The
establishment of the Eurasian Association (EAA) of the Eurasian states (ratified the CTBT) in a realistic
perspective can facilitate the entry into force of the CTBT. Whether such responses prevail over the shorter-
term modern problems of the Eurasian states depend on the awareness of the critical moment of the
seismotectonic, volcanic and climatic conditions on the Earth [Simonenko, 2007; 2009; 2010, 2012].
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The real cosmic seismotectonic, volcanic and climatic time periodicities and impending
threats for the human existence on the Earth in the 21* century

Based on the founded cosmic geology [Simonenko, 2007; p. 71-92], we founded the 100 million years
galactic time periodicity [Simonenko, 2007; p. 84] of the galactic hot ages of the maximal thermal heating
[Hofmann, 1990; p. 340-341] of the Earth as a result of the Earth’s periodic compressions and deformations
induced by the periodic non-stationary galactic energy gravitational influences of our Galaxy on the Earth
moving in the frame of the Solar System around the center of our Galaxy with the time period of 200 million
years. We revealed the galactic energy gravitational genesis [Simonenko, 2007; p. 68] of each cycle (the
compression, stretching and more long-lasting reduction of the tectonic motions) of the geological eras of the
Earth during the latest 570 million years.

The evaluated (in the frame of the cosmic geophysics [Simonenko, 2007]) range (116325+126900)
years [Simonenko, 2007; p. 146] of the time periodicities (of the Earth’s periodic seismotectonic and
volcanic activity and the global climate variability) contains the empirical time periodicity 122000 [Hays et
al., 1976] of the global climate variability during Pleistocene. The average time periodicity 121612.5 years
[Simonenko, 2007; p. 146] of the evaluated range (116325+126900) years is in good agreement with the
empirical time periodicity 122000 years [Hays et al., 1976] of the global climate variability during
Pleistocene. The founded [Simonenko, 2007; p. 138-150] main average time periodicities 94620 years,
100845 years, 107568 years and 121612.5 years (determined by the combined cosmic non-stationary
integral energy gravitational influence on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter
[Simonenko, 2007] and the Sun owing to the gravitational interaction of the Sun with the Jupiter) are in
good agreement with the following empirical climate time periodicities: 94000 years [Hays et al., 1976],
100000 years [Muller and MacDonald, 1995; p. 107-108; Pinxian et al., 2003; p. 2553], 106000 years [Hays
et al., 1976] and 122000 years [Hays et al., 1976] during Pleistocene. The revealed time periodicity 100000
years [Muller and MacDonald, 1995; p. 107-108] of the climate variability and the corresponding time
variability of the carbon concentration in the Earth’s sedimentary rocks [Pinxian et al., 2003; p. 2553]
confirms the founded cosmic energy gravitational genesis of the corresponding time periodicity 100845
years [Simonenko, 2007; p. 148] of recurrence of the maximal seismotectonic and volcanic activity and the
global climate variability related with the atmospheric-oceanic warming (due to the greenhouse effect
created by the periodic tectonic-volcanic activizations) produced by the cosmic non-stationary combined
energy gravitational influence on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter
[Simonenko, 2007] and the Sun owing to the gravitational interaction of the Sun with the Jupiter.

Using the presented (Table 2 in Subsection 3.6.4) calculated time periodicities of the Earth’s global
climatic variability, we calculated [Simonenko, 2007] the average theoretical time periodicity 106160 years,
which is in good agreement with the empirical time periodicity 106000 years corresponding to the main
maximum of the spectrum [Hays, Imbrie and Shackleton, 1976] of the combined isotopic-oxygen variations
based on the empirical data RC11 - 120 and E49 - 18. The calculated [Simonenko, 2007] average theoretical
time periodicity 106160 years is in fairly good agreement with the empirical predominant time periodicity of
105000 years [Gorbarenko et al., 2011] characterizing the Okhotsk Sea productivity and lithological proxies
stacks during the last 350 kyr. These good agreement (of the independent experimental and theoretical
studies [Hays, Imbrie and Shackleton, 1976; Simonenko, 2007; Gorbarenko et al., 2011] is the additional
confirmation of the validity of the thermohydrogravidynamic theory [Simonenko, 2007; 2009; 2010] of the
seismotectonic, volcanic and climatic evolution of the Earth.

The founded range (58162.5+63450) years [Simonenko, 2007; p. 146] of the time periodicities of the
global climate variability (determined by the combined cosmic non-stationary integral energy gravitational
influence on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter [Simonenko, 2007] and the
Sun owing to the gravitational interaction of the Sun with the Jupiter) contains the revealed (during
Pleistocene) empirical mean climate time periodicity 59000 years [Pletnev and Sukhanov, 2006; p. 701]
based on the 210-m core in borehole near Honshu Island.

The stated hypothesis [Ilyichev and Cherepanov, 1991; p. 1371] about the recurrence of the super-
earthquakes characterized by the average approximate time periodicity of 10000 years was confirmed by the
foundation of the additional (along with the mentioned above) global time periodicity (of the Earth’s periodic
seismotectonic and volcanic activity and the global climate variability) 12540 years [Simonenko, 2007; p.
136] of recurrence of the maximal seismotectonic and volcanic activity and the global climate variability
determined by the combined cosmic non-stationary integral energy gravitational influence on the Earth of the
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system Sun-Moon, the Venus, the Mars, the Jupiter [Simonenko, 2007] and the Sun owing to the
gravitational interaction of the Sun with the Jupiter.

Establishing the predominant solar, planetary (the Venusian and the Jupiter’s) and the lunar energy
gravitational influences on the Earth, we founded the cosmic energy gravitational genesis [Simonenko, 2007;
2009] of the Chandler’s wobble [Chandler, 1892; p. 97-107] of the Earth’s pole (and the detected
oscillations [Vikulin, 2003; p. 76] of the boundary of the Pacific Ocean representing the seismic zone of the
Pacific Ring) induced by the Sun (exciting the periodicity of 1 year) and the Venus, the Jupiter, the Moon
and the Mercury (exciting the Chandler’s periods of 405-447.25 days [Simonenko, 2009; 2010, p. 105]).

Based on the founded cosmic geophysics [Simonenko, 2007; p. 93-155], we established the short-term
and long-range time periodicities [Simonenko, 2007; 2009; 2010] of the seismotectonic and volcanic
activizations, the climate variabilities and the variabilities of the fresh water resources and the glacial ice of
the mountain, Arctic and Antarctic glaciers of the Earth owing to the fundamental energy gravitational
influences of the Sun and the Moon, the Venus, the Mars and the Jupiter. The founded time periodicities
[Simonenko, 2007; 124-150] of the seismotectonic activity were confirmed by the empirical time
periodicities of the strong earthquakes worldwide during the long time period of the first and the second
millenniums [Abramov, 1997; Vikulin, 2003].

Unfortunately, the predicted [Simonenko, 2007; p. 154-155] Chinese 2008 earthquakes had not been
detected by means of the preventive precursors and natural warning omens owing to the violation of the
natural seismotectonic and volcanic processes related with the realized Chinese underground nuclear
explosions. The powerful 7.8-magnitude (on Richter scale) Sichuan 2008 earthquake with the epicenter in
the Venchuan region was the largest destructive seismological cataclysm after 1949 and excels the Tangshan
1976 earthquake.

We established [Simonenko, 2007] the cosmic energy gravitational genesis of the strongest Japanese
earthquakes [Vikulin, 2003] by revealing the satisfactory correspondence of the empirical time periods of
recurrence of the strongest Japanese earthquakes and the time periodicities determined by different Sun-
Moon and planetary combinations. Taking into account the time periodicity 83 years (of recurrence of the
maximal energy gravitational influences of the Jupiter on the Earth), the year 1927 AD of the Jupiter’s
opposition with the Earth, the time periodicity 88 years (of recurrence of the maximal combined energy
gravitational influences on the Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter [Simonenko,
2007; 2009; 2010] and the Sun owing to the gravitational interaction of the Sun with the Jupiter) and the
year 1923 AD of the last strongest Japanese earthquake in the Tokyo region, we founded [Simonenko, 2009;
2010] in advance the time range 2010+ 2011 AD (1927+83 =+ 1923+88) of the next sufficiently strong
Japanese earthquake near the Tokyo region. The previous independent prediction of the strong earthquake in
2011 AD for the Kanto region was given by Prof. V.A. Abramov in 1997 AD [Abramov, 1997].

The powerful 6.6-magnitude (on Richter scale) Japanese earthquake (that occurred on March 14,
2010) near Tokyo (with the epicenter in the Fukushima Prefecture) gets into the predicted time range
2010+ 2011 AD [Simonenko, 2009; Simonenko, 2010]. The powerful 6.8-magnitude (on Richter scale)
Japanese earthquake (that occurred on March 11, 2011) near Tokyo gets also into the predicted time range
2010+ 2011 AD [Simonenko, 2009; Simonenko, 2010].

The time periodicity 88 years (of the global seismotectonic and volcanic activity and the global
climate variability related with recurrence of the maximal combined energy gravitational influences on the
Earth of the system Sun-Moon, the Venus, the Mars, the Jupiter [Simonenko, 2007; 2009; 2010] and the Sun
owing to the gravitational interaction of the Sun with the Jupiter) is in good agreement with the estimated
(based on the spectral Fourier analysis) climatic time periodicity 88 years [Kalugin and Darin, 2012]
obtained from the studies of sediments from Siberian and Mongolian lakes. These good agreement (of the
independent experimental and theoretical studies [Abramov, 1997; Simonenko, 2007; 2009; 2010; Kalugin
and Darin, 2012] is the additional confirmation of the validity of the thermohydrogravidynamic theory
[Simonenko, 2007; 2009; 2010] of the seismotectonic, volcanic and climatic evolution of the Earth.

According to the cosmic geophysics [Simonenko, 2007; p. 93-155; 2009], the founded forthcoming
range 2020-2061AD [Simonenko, 2012] of the maximal seismotectonic, volcanic and climatic activities of
the Earth (during the past 696 + 708 years of the history of humankind) is related with the modern increase

of the seismotectonic and volcanic activity [Abramov, 1997; Simonenko, 2007; 2009; 2010] and the global
atmospheric-oceanic warming. This conclusion is consistent with the established [Keylis-Borok and
Malinovskaya, 1964; p. 3019-3024] regularity related with the general increase of the seismotectonic activity
before the strong earthquakes.

The considered (in Subsection 3.8.4) events in the ancient history of the humankind show that the
catastrophic droughts, great volcanic eruptions, the planetary disasters and the super-earthquakes in the
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history of the humankind are the climatic and geophysical mutually related links of the one evolutionary
chain determined by the combined cosmic non-stationary energy gravitational influence on the Earth. We
appeal to the world community to understand the modern increase of the seismotectonic and volcanic activity
of the Earth, the global atmospheric-oceanic warming and the reduction of the Earth’s fresh water resources
as the preventive precursors of the forthcoming super-earthquakes during the founded forthcoming range
2020+2061AD [Simonenko, 2012] of the maximal seismotectonic, volcanic and climatic activities of the
Earth during the past 696 + 708 years of the history of humankind in the 21% century. The first dangerous and

destructive increased peak of the global seismotectonic and volcanic activities and the climate variability of
the  Earth is  evaluated (in  Subsection 3.9) during the forthcoming  subrange
2020 +2026 AD (given by (3.314)).

The elites and governments of the Eurasian nations (ratified the CTBT) have the sufficient time to
consider the possibility of the subsequent integration of the FEurasian nations before the first
subrange 2020+2026 AD of the increased peak global seismotectonic and volcanic activities and the climate
variability of the Earth in the 21* century.

Inadmissibility of the nuclear explosions on the Eurasian continent during the founded
forthcoming range 2020+2061AD of the maximal seismotectonic,
volcanic and climatic activities of the Earth in the 21* century

On December 6, 2006, General Assembly of the United Nations adopted a resolution underlining the
necessity of the rapid signing and ratification of the Comprehensive Nuclear-Test-Ban Treaty (CTBT)
accepted on the fiftieth Session of the United Nations General Assembly in 1996. Taking into account the
modern increase of the seismotectonic and volcanic activity of the Earth, we founded the necessity
[Simonenko, 2007; p. 155] of the total United Nations’ prohibition against the furthest underground nuclear
explosions breaking the fragile [Ilyichev and Cherepanov, 1991; p. 1367] lithosphere of the Earth. It was
conjectured [Simonenko, 2007; p. 155] that the new underground nuclear explosions on the Eurasian
continent can lead to the initiation of the possible small global planetary cataclysm during the modern
increase of the seismotectonic and volcanic activity of the Earth, when the fragile Earth’s crust (saturated by
ample water penetrating through the tectonic fractures and cracks) is subjected to the very strong combined
energy gravitational influence of the Solar System and our Galaxy. The new underground nuclear explosions
may initiate the possible super-earthquakes characterized [Simonenko, 2007; p. 92] by the destructive
slippage along the “Atlantiok” zone [Abramov, 1997; p. 74] penetrating the Eurasian continent from the
Japan Sea to the England and Iceland. The awakened world volcanoes and the recent strong destructive
earthquakes occurred in China (2008), Italy (2009), Haiti (2010), Chile (2010), New Zealand (2010), and
Japan (2011) confirmed the founded increase [Simonenko, 2007; p. 151] of the modern seismotectonic and
volcanic activity of the Earth. The detected oscillations [Vikulin, 2003; p. 75-76] of the boundary of the
Pacific Ocean and Alpine-Himalayas’ belt with the annual and Chandler’s periods are the natural forerunners
of the most destructive consequences of the future small global planetary cataclysm in the seismic belts of
the Pacific Ocean, the European and Asian regions.

It is clear that total United Nations prohibition and tough measures against the new nuclear explosions
may be achieved only by facilitating the entry into force of the CTBT in the near future before the first
subrange 2020+2026 AD of the increased peak global seismotectonic and volcanic activities and the
climate variability of the Earth in the 21% century. The CTBT has so far been signed by 177 states and
ratified by 138 countries. However, of the 44 states whose ratification is sufficient for the CTBT to go into
force, 9 states have still not ratified the CTBT, including the Democratic People’s Republic of Korea,
Indonesia, Iran, Israel, Egypt, Pakistan, India, China and the United States. If the world society cannot
prevent the subsequent development of the military nuclear technologies and underground nuclear
explosions on the Eurasian continent then it will lead to the chain reaction of proliferation of the military
nuclear technologies in the world assisting to the initiation of the possible small global planetary cataclysm
in the 21* century on the Eurasian continent. It is inadmissible risk for the United Nations to permit the
subsequent proliferation and development of the military technologies of production of the nuclear weapon
in the world. The new underground nuclear explosions (apart from the underground nuclear explosions
realized in 2006 and 2009 by the Democratic People’s Republic of Korea) will increase the international
political problems and will assist to the initiation of the possible small global planetary cataclysm in the 21
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century on the Eurasian continent. It is clear that the key to solution of the problem of non-proliferation of
the military nuclear technologies and nuclear disarmament in the 21% century is related with a sequence of
simultaneous combined ratifications: by the United States and China, by India and Pakistan, by Israel, Egypt
and Iran, and one-sided ratifications: by Indonesia and by the Democratic People’s Republic of Korea. The
survival of the Eurasian nations in the 21* century demands the final rapid ratification of the CTBT in the
near future (before the first subrange 2020+2026 AD of the increased peak global seismotectonic and
volcanic activities and the climate variability of the Earth in the 21* century) by means of the sequence of the
following ratifications: by the Democratic People’s Republic of Korea; by Indonesia; by Iran, Israel and
Egypt; by Pakistan and India; and by China and the United States.

The entry into force of the CTBT may be achieved only by the combined efforts of the political
powers of the world community and especially by the combined efforts of the Russia (ratified the CTBT),
Great Britain (ratified the CTBT), France (ratified the CTBT), the United States and China as the permanent
representatives of the Security Council of the United Nations. The entry into force of the CTBT is one of the
most essential preconditions for the survival of the Eurasian and world nations in the 21* century.

Taking into account the modern activization of the seismotectonic and volcanic activity of the Earth,
the atmospheric-oceanic warming, the melting of the Arctic ice and the mountain glaciers and the reduction
of the world fresh water resources, it is reasonably for the elites and governments of the Eurasian nations
(ratified the CTBT) to discuss in advance (before the first subrange 2020+ 2026 AD of the increased peak
global seismotectonic and volcanic activities and the climate variability of the Earth in the 21* century) the
subsequent integration of the UE, Russia and others countries of the Commonwealth of Independent States
(CIS) in the frame of the Eurasian Association (EAA) of the sovereign states facilitating the entry into force
of the CTBT for the joint survival of the Eurasian nations on the Eurasian continent in the 21* century.

Instead of the political confrontation related with the senseless NATO’s eastward expansion in the
modern historical period of the critical environmental seismotectonic, climatic and volcanic conditions on
the Earth [Simonenko, 2007; p. 149], the basic precondition of the survival of the UE’s, Russian and CIS’
nations (ratified the CTBT) is the rapid attainment of the favorable political conditions for joint practical
actions intended for development of the extraordinary measures to diminish the destructive consequences
during the founded forthcoming range 2020+ 2061 AD [Simonenko, 2012] of the maximal seismotectonic,
volcanic and climatic activities of the Earth in the 21* century during the past 696 + 708 years of the history

of humankind. The additional (apart from the underground nuclear explosions realized by the Democratic
People’s Republic of Korea in 2006 and 2009) underground nuclear explosions on the Eurasian can initiate
the increased peak of the global seismotectonic and volcanic activities and the climate variability of the Earth
before the first predicted (in Subsection 3.9) subrange 2020+2026 AD of the increased peak global
seismotectonic and volcanic activities and the climate variability of the Earth in the 21% century.

In this regard, the more reasonable variant of the survival of the Eurasian and world nations in the 21*
century is related with the final rapid ratification of the CTBT in the near future by the Eurasian states (the
Democratic People’s Republic of Korea, Indonesia, Iran, Israel, Egypt, Pakistan, India and China) to not
permit the new underground nuclear explosions, which may initiate the possible super-earthquakes on the
Eurasian continent along the “Atlantiok” zone [Abramov, 1997; p. 74] penetrating the Eurasian continent
from the Japan Sea to the Eurasian continent and Iceland.

Summary and conclusions

We have considered the founded real cosmic seismotectonic, volcanic and climatic time periodicities
[Simonenko, 2007; 2009; 2010; 2012] and impending threats [Simonenko, 2012] for the human existence on
the Earth in the 21% century. Based on the founded global time periodicity (of the Earth’s periodic
seismotectonic and volcanic activity and the global climate variability) 12540 years [Simonenko, 2007; p.
136] of recurrence of the maximal seismotectonic and volcanic activity and the global climate variability of
the Earth and using the obtained mean adequate estimation 10502.5 BC of the planetary disaster (10555 BC)
in the Central Asia [Von Bunsen, 1848, pp. 77-78, 88] and the planetary disaster (10450 BC) in ancient
Egyptian Kingdom [Hancock, 1997], we have evaluated (in Subsection 3.9) the probable date (of recurrence
of the same disaster) 2037.5 AD, which enter into the second obtained subrange 2037.38 +2043.38 AD

(given by (3.318) in Subsection 3.9) of the increased peak global seismotectonic and volcanic activities and
the climate variability of the Earth in the 21% century. We have conjectured (in Subsection 3.9) that the
modern increase of the seismotectonic and volcanic activity of the Earth, the global atmospheric-oceanic
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warming and the reduction of the Earth’s fresh water resources may be considered as the preventive
precursors of the possible small global planetary cataclysms on the Eurasian continent during the founded
forthcoming range 2020-+2061AD [Simonenko, 2012] of the maximal seismotectonic, volcanic and climatic
activities of the Earth (and on the Eurasian continent) in the 21* century during the past 696 + 708 years of

the history of humankind.

By considering the problem of the survival of the Eurasian nations in the 21* century, we have
revealed the necessity of awareness of the community of interests of the Eurasian nations during the modern
planetary seismotectonic and volcanic activization of the Earth before the forthcoming range 2020 +2061 AD
[Simonenko, 2012] of the maximal seismotectonic, volcanic and climatic activities of the Earth. In this
regard, it is reasonably to discuss by the elites and governments of the Eurasian nations (ratified the CTBT)
the conditions for the subsequent integration of the Eurasian nations to facilitate the entry into force of the
CTBT for the joint survival in the 21% century. The difficulties can be reduced if conscious efforts will be
made by the governments of the Eurasian nations (ratified the CTBT) to stimulate the positive responses
pointed to consolidation of the Eurasian nations.

In this regard, it is important for governments of the Eurasian nations to take conscious controlling
policies appropriate for the modern increase of the seismotectonic and volcanic activity of the Earth, the
global atmospheric-oceanic warming and the reduction of the Earth’s fresh water resources. In realization of
this, good co-ordination is needed between the Eurasian governments. Governments of the Eurasian nations
can develop ahead of time the extraordinary measures to diminish the destructive consequences during the
founded forthcoming range 2020+2061AD [Simonenko, 2012] of the maximal seismotectonic, volcanic and
climatic activities of the Earth. The additional (apart from the underground nuclear explosions realized by
the Democratic People’s Republic of Korea in 2006 and 2009) underground nuclear explosions on the
Eurasian continent can initiate the very strong seismic activity before the first (evaluated in Subsection 3.9)
dangerous and destructive increased peak (2020+2026AD) of the global seismotectonic and volcanic

activities and the climate variability of the Earth. In determining geopolitical priorities of the Eurasian
nations in the 21* century, governments of the Eurasian nations should re-examine the balance between the
national political interests and the general human (and reasonable) strategy intended for the joint survival in
the 21* century on the Eurasian continent. The more reasonable variant of the survival of the Eurasian
nations in the 21% century can be realized by the final rapid ratification of the CTBT in the near future by the
Democratic People’s Republic of Korea, Indonesia, Iran, Israel, Egypt, Pakistan, India and China. The
security of life of the Eurasian nations in the 21* century rightly depends on the awareness of governments of
the Eurasian states (still not ratified the CTBT) the conscious balance between of the own political interests
and general political strategy for the joint survival of the Eurasian nations in the 21* century.

The world economic crisis and the anticipations [Kupchan, 2003; Khannam, 2008; Starobin, 2009;
Zakaria, 2009] of a return to multipolar world and the decline of American hegemonic dominance stimulated
new doubts [Stiglitz, 2010; Lelong and Cohen, 2010] about the capacities of the United States to provide the
leadership for the global economic stability and advancement of the world. At the same time, the
anticipations of the American decline have generated the reasonable skepticism [Ikenberry and Inoguchi,
2010] argued by “the three global advantages of a large open market, the world’s reserve currency, and
overwhelming military power with global reach”. The deep arguments were presented also [Norrlof, 2010]
for continuing American hegemonic leadership. The development of new multipolar power centers,
especially the rise of China [Jacques, 2009; Inoguchi, 2009] in Asia, requires the sufficient time for creation
“new principles and logics — for the organization of regional and international order” [lkenberry and
Inoguchi, 2010]. In recent years of development of the new principles and logics of the new multipolar
international order, some countries have attempted to create nuclear weapon.

The Democratic People’s Republic of Korea (North Korea) was evaluated [Benard and Leaf, 2010]
as the world’s most dangerous regime, which used the deep division (concerning to the assessment and the
corresponding responses on the modern world’s threats related with proliferation of the weapons of mass
destruction) between the permanent members (the United States, the United Kingdom, France, Russia and
China) of the UN Security Council.

The North Korea conducted the second underground nuclear explosion on 25 May 2009. This
nuclear test was evaluated by the leaders of all democratic countries as the direct and reckless challenge for
the international community to counter the subsequent proliferation of the weapons of mass destruction.
Unfortunately, however, the reasonable recent efforts by the United States were failed in collecting of all
permanent members of the UN Security Council for adequate UN’s measures against the North Korea. Now
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the world community seeing the obvious intention of North Korea to develop in the near future the nuclear
weapon.

We see that the development of multipolarity reveals the obvious uncoordinated tendentious
centrifugal intentions of the main multipolar power centers related with non-proliferation control. The
subsequent development of the multipolarity will produce the additional structural complexity of the
multipolar power centers to control the non-proliferation of the military nuclear technologies worldwide in
the 21 century. Therefore, it is necessary to ratify the Comprehensive Nuclear-Test-Ban Treaty (CTBT) by
the Eurasian states (still not ratified the CTBT) before the first predicted (in Subsection 3.9)
subrange 2020 +2026 AD of the increased peak global seismotectonic and volcanic activities and the climate
variability of the Earth in the 21* century

The new underground nuclear explosions and the subsequent proliferation and development of the
military technologies of production of the nuclear weapon in the world are disagree with the ethics of
survival of the Eurasian nations in the 21* century.

References

Abramov V.A. Forecasting of disastrous earthquakes // Proceedings of the Vladivostok Professor’s
Club. 1997. No. 1. P. 6-77. In Russian.

Antonopoulos J. The great Minoan eruption of Thera volcano and the ensuing tsunami in the Greek
archipelago // Natural Hazards. 1992. No. 5. P. 153-168.

Benard A. and Leaf P. Combating Terrorism and WMD Proliferation: Not at the U.N. Security
Council,  http://legalworkshop.org/2010/09/24/combating-terrorism-and-wmd-proliferation-not-at-the-u-n-
security-council (accessed September 24, 2010).

Betancourt P.P. Dating the Aegean Late Bronze Age with radiocarbon // Archaeometry. 1987. No. 29.
P. 45-49.

Bolt B.A., Horn W.L., Macdonald G.A., Scott R.F. Geological hazards. Moscow: Publ. office “Mir”,
1978. 440 p. In Russian.

Cassius Dio Cocceianus. Dio's Roman history, with an English translation by Earnest Cary, PH.D., on
the basis of the version of Herbert Baldwin Foster, PH.D. In nine volumes. Vol. 3.
http://www.archive.org/details/diosromanhistory03cassuoft (accessed December 30, 2010).

Chandler C. On the variation of the latitude // Astron. J. 1892. Vol. 11, No. 12. P. 97-107.

Dmitrieva E., Ponomarev V. Multiple scale pacific SST variability in terms of cluster analysis //
Marine environmental and resources in XXI century: Abstracts of the 2™ Russia-China Symposium on
Marine Science. Vladivostok: FEB RAS, 2012. 224 p., P. 39-40.

Friedrich W.L., Kromer B., Friedrich M., Heinemeier J., Pfeiffer T., Talamo S. Santorini eruption
radiocarbon dated to 1627-1600 B.C. // Science. 28 April 2006. Vol. 312. No. 5773. P. 548.

Hancock G. Fingerprints of the Gods. Moscow: Publ. office “Veche”, 1997. 496 p. In Russian.

Gorbarenko S.A., Harada N., Malakhov M.I., Velivetskaya T.A., Vasilenko Yu.P., Bosin A.A.,
Derkachev A.N., Goldberg E.L. Responses of the Okhotsk Sea environment and sedimentology to global
climate changes at the orbital and millennial scale during the last 350 kyr / Deep-Sea Research II. 2011. doi:
10.1016/j.dsr2.2011.05.016.

Hattory S. Migration and Periodicity of Seismic Activity in the World // Bull. of Inter. Instit. of Seismol.
Tokio. 1977. Vol.15. P. 33-47.

Hays J.D., Imbrie J., Shackleton N. Variations in the Earth’s orbit: Pacemaker of the ice ages //
Science. 1976. Vol. 194. P. 1121-1132.

Hofmann H.J. Precambrian time units and nomenclature — The geon concept // Geology. 1990. Vol.
18. P. 340-341.

Hubberten B.M., Calamiotou M., Apostolakis C., Filippakis S., Grinamis A. Radiocarbon dates from
the Akrotiri excavations // Third International Congress, Thera and the Aegean World III, Santorini, Greece.
1989. Vol. 2. 4. P. 65-69.

Ikenberry G. J. and Inoguchi T. Introduction // International Relations of the Asia-Pacific. 2010. Vol.
10. No. 3. P. 383-388.

Ilyichev V.I. and Cherepanov G.P. On one possible consequence of underground nuclear tests // Dokl.
AN SSSR 1991. Vol. 316. No. 6. P. 1367-1371. In Russian.

Inoguchi T. World order debates in the twentieth century: through the two-level game and the second
image (reversed) // The Chinese Journal of International Politics. 2010. No. 3(2). P. 155-188.

209




Jacques M. When China Rules the World: The End of the Western World and the Birth of a New
Global Order. New York: The Penguin Press, 2009.

Kalugin I., Darin A. High resolution geochemical signal of paleoclimate in the bottom sediments
based on scanning x-ray fluorescence analysis on synchrotron radiation (XRF SR) // Marine environmental
and resources in XXI century: Abstracts of the 2™ Russia-China Symposium on Marine Science.
Vladivostok: FEB RAS, 2012. 224 p., P. 70.

Keylis-Borok V. and Malinovskaya L. One regularity in the occurrence of strong earthquakes // J.
Geophys Res. 1964. Vol. 69. P. 3019-3024.

Khannam P. The Second World: Empires and Influence in the New Global Age. New York: Random
House, 2008.

Kupchan C. The End of the American Era: U.S. Foreign Policy and the Geopolitics of the Twenty-first
Century. New York: Knopf, 2003.

Lelong J.B. and Cohen S.S. The End of influence: What Happens When Other Countries Have the
Money. New York: Basic Books, 2010.

Muller R., MacDonald G. Glacial cycles and orbital inclination // Nature. 1995. Vol. 377. P. 107-108.

Norrlof C. America’s Global Advantage: US Hegemony and International Cooperation. New York:
Cambridge University Press, 2010.

Pinxian W., Quanhong Z., Zhimin J. et al. Thirty million year deep-sea records in the South China Sea
// Chinese Science Bulletin. 2003. Vol. 48, No. 23. P. 2524-2535.

Pletnev S.P., Sukhanov V.V. Dynamics of Foraminifera Community in the Sea of Japan during Two
Last Million Years // Oceanology. 2006. Vol. 46, No. 5. P. 695—702. In Russian.

Simonenko S.V. Thermohydrogravidynamics of the Solar System. Nakhodka: Institute of Technology
and Business press, 2007. 182 p.

Simonenko S.V. Fundamentals of the thermohydrogravidynamic theory of cosmic genesis of the
planetary cataclysms. Nakhodka: Institute of Technology and Business press, 2009. 273 p.

Simonenko S.V. Fundamentals of the thermohydrogravidynamic theory of cosmic genesis of the
planetary cataclysms. Second Edition. Nakhodka: Institute of Technology and Business press, 2010. 281 p.

Simonenko S.V. Fundamentals of the thermohydrogravidynamic theory of the global seismotectonic,
volcanic and climatic variability of the Earth // Marine environmental and resources in XXI century:
Abstracts of the 2" Russia-China Symposium on Marine Science. Vladivostok: FEB RAS, 2012. P. 165-166.

Starobin P. After America: Narratives for the New Global Age. New York: Penguin Group, 2009.

Stiglitz J. America, Free Markets, and the Sinking of the World Economy. New York: Norton, 2010.

Vikulin A.V. Physics of wave seismic process. Petropavlovsk-Kamchatsky: the Kamchatsky State
Pedagogical University press, 2003. 151 p. In Russian.

Von Bunsen. Aegypten’s Stelle in der Weltgeschichte, 1845-57, 5 vols; Engl. tr. by C.H. Cottrell as
Egypt’s Place in Universal History. London, 1848-67, 5 vols.

Zakaria F. The Post-American World. New York: Norton, 2009.

210



FROM THE SCIENTIFIC EDITOR

Images recognition by multidimensional intervals
G.Sh. Tsitsiashvili
Pacno3znaBanue 00pa3oB ¢ NOMOLIbLI0 MHOTOMEPHBIX HHTEPBAJIOB
I'.1I. nouamsBuIu

B pa6ore [1] n3nokeH adropuTM WHTEPBAIBHOTO PACIIO3HABAHUS 00pa30oB. B ciyyae equHCTBEHHOTO
MPU3HAKA, XapaKTEPU3YIOIEro OOBEKTH MEPBOr0 M3 JIBYX KJIACCOB, CTPOMTCS MHUHUMAIBHBIH OTPE30K AJIS
€MHCTBEHHOT'O TIPHU3HAKa, KOTOPBIM BKIIOYAaeT B ce0s Bce OOBEKTHI mepBoro kiacca. Ecnm kaxnaplii 00beKT
XapakTepu3yeTcs HECKOJIbKUMH TMPH3HAKAMH, CTPOUTCS MHOTOMEPHBIA OTPE30K, SBISIOIIMICS MPSIMBIM
MIPOM3BE/IEHNEM OJHOMEPHBIX OTPE3KOB YKa3aHHOTO THIIA. B KkadecTBe NpaBWia, PacloO3HAIONIETO HOBBIN
00BEKT KaK 00BEKT MEPBOTO KiIacca, MMoJiaraeTcs MPHHAIECKHOCTh PU3HaKa (B MHOTOMEPHOM cllydae - Ha-
0opa MPHU3HAKOB), XapaKTEPU3YIOIIETO ITOT O0BEKT, K YK€ MOCTPOCHHOMY OJHOMEPHOMY (MHOTOMEPHOMY )
otpesky. [IpenMytmecTBOM anropuTMa HHTEPBAIHFHOTO PACTIO3HABAHUS 00pa30B MEpe]l H3BECTHBIMHU SBISIET-
csl JIMHEWHAs 110 YWC1y NPU3HAKOB U IO YHCITY 00BEKTOB BBIUMCINTENLHASA CIIOKHOCTH B €TI0 pcajimn3anmu.
DTOT ajTrOpUTM YCIIEIIHO IPUMEHSIICS BO MHOTHX 3a]jad4aX METUIIHCKON Treorpaduu 1 SKOJIOTHH, B 33/1a4ax
METEOPOJIOrHH U PbIOONIOBCTBA [2] — [9]. OH Xopoio cpadoTal, Korja o0iee Yucio 00bEKTOB B 00yUaro-
mieid BeIOopke Obu10 mopsiaka 20-30, a uncino npu3HakoB Oonee 3.

OpnHako MPUMEHHUTEIHHO K 3aJa4aM TOPHOTO Jejla BO3HUKIIA CHUTYallus, KOTJla eJMHCTBEHHBIH MpH-
3HaK (HECKOJIbKO MPU3HAKOB), XapaKTePU3yIOMUNH 00BEKTH MEPBOTO Kiacca - MPOSBIECHUS TOPHOTO JIaBie-
HUS1, HE MOKET IPOTHO3UPOBATHCS C TIOMOIIBIO SMHCTBEHHOTO OTpe3ka. VIHBIMU CIIOBaMH €CTh TPOSBICHUS,
MMEIONINE TPEIBECTHUKOB, a €CTh NMPOSABIEHH, KOTOpble HE WMEIOT MPEeIBECTHHKOB. B 3Toi cuTyanuun
€IMHCTBEHHBIN OTPE30K HA MHOKECTBE MIPU3HAKOB YK€ HE XapaKTEepU3yeT BCE MPOSBICHUS, IPOITyCKasl TE U3
HUX, HAKaHYHE KOTOPBIX BO3HUKAET SBJICHHE TaK Ha3bIBAEMOT'0 MOJYaHHA. B HacTosIiei pabore MeTo HH-
TEPBAILHOTO PACIO3HABAHMS YYUTHIBAET OCOOCHHOCTH OMHMcaHHOW cutyaruu. OH 6a3upyercsl Ha TOCTpoe-
HUU HE OJIHOTO OTpPe3Ka WM MHTEPBalla, a HECKOJIBKUX HETePECEeKAIINXCI NHTEPBAJIOB, BHYTPU KOTOPBIX
Ha MHOXXECTBE NPU3HAKOB COAEPIKATCSA TOUKH, XapaKTepu3yrolre oO0BeKTHI MepBOTO Kiacca. TeM cambIM
00BEKTHI IIEPBOTO KJIacca pa3OMBAIOTCS Ha KJIACCHI, ISl KaXKIOTO U3 KOTOPHIX paclio3HaBaHUE MPOU3BOAUTCS
otnenbHO. Ecnu ncxoaHast BEIOOpKA Ha KaKIOM IIIare MOIOJTHSETCS HOBBIM OOBEKTOM, TO TOTAa BO3HUKAET
MOCJIEe0BaTEIFHOCTh KIacCH(UKAIMKH OOBEKTOB MEPBOTO Kiacca, KOTOPYI0 MOXKHO XapaKTepH30BaTh Kak
HEePapXUUYECKYI0 KIaCCU(PHUKALIUIO.

[TycTh mepBbIit K1acc 00BEKTOB XapaKTepHU3yeTcss HA0OPOM BEUIECTBEHHBIX YHCENT
B = [bj-, 1= ;< m}
A ETOpOH Kaacc o0weKTOE HalopoM EelleCcTESHHEIX SHCEN
A={n;, 1=si=nl—w,w € A,
OpHHen M muHoro Mensiie ' . IlycTh BemiecTBeHHbIE uncia C @ yIOBIETBOPAIOT HEPABEHCTBY

€= a . Onpenenum untepsan (& @) yenopuem (6. @) ={f: c<f<d} ecou <@  Ecmxe € =10 , 10
nonaraem, uro uuTepBan (& @) cocrout u3 eauncTBeHHOM Toukn ¢ = d. [TocTpPOMM cleAyolIee MPaBHIIO0

pacnosHaBanus o6bekta 2 ma6opa & . Kaxmomy uncy ? € B conocrasum zpa umcna

7

Etby=maxfae d: a= b},

r(bh)=minfa €EA: a=bl.
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i}
al

B pe3ynbTaTe BOKpyr Kaxaoro yucnia @ € E HOCTPOEH uHTepBa ' /2L L alt.

(R, (b)) (.L (D), by

by, b; € B, 1o } nubo cosna-

Jlemma 1. Ecru Mo UHmMepeabl

daiom, 16O He nepecekaromcs.
Jloka3zareabeTBo. IlycTh MeXIy TOuKamu i Y/ Ha BelIeCTBEHHOH OCHM HET ToYeK Habopa <1 Torma

7 x 1 b/
(&(h,), r(h)).

0 MOCTPOCHUIO UHTCPBAJIBI * .

(‘ “h, v h. '])
ey -7/} coBmamaror. HaoGopor, eciu Mex-

1y TOUKaMu i’ Yj Ha BeIEeCTBEHHOM OCH UMEIOTCA TOYKU Habopa “i» TOr/a 10 MOCTPOEHUIO HHTEPBA-
k(h, (b kb, Tl bl ;

JTBI (b)), (&) (l“- %) L) ] He Tepecekarorcs. Takum oOpa3oM, TOUKHA Habopa ¥ pas-

OMBaIOTCSA Ha KIACCHI (IKBUBAJICHTHOCTH) 10 MX MPHHAJIC)KHOCTH COBIANAIOIINM HHTEpBaidaMm. Jlemma mo-

Ka3aHa.
HpeZ[HOJ'IO)KI/IM TCHCPh, YTO MHOKCCTBO A cocrout mu3 N 06’B€KTOB, npuyceM Ka)l(,[[blﬁ 00BekT ! xa-

T 1 4
pakTepusyeTrcs [-MepHBIM BEKTOpPOM i = (edoiui) Ananormano CYMTAeM, YTO MHOKECTBO & COCTOHMT
. N - by = (b3, ..., b})
u3 M 00BEKTOB, IPUYEM KKABIH 00BEKT ! XapaKTepusyercsi /-MEepHbIM BEKTOPOM ] 71, On-

k(b),r(bf)

) PaBCHCTBOM

< bL,1< i< n)

peacimM MHTCPBAJI (

k{b}?} = max{al: a

r(bf) =minjal: afz b 1= i< nj.y

[To 3TM HHTEpBaIaM TOCTPONM /-MEPHBII HHTEPBAJI, SBIISIONIUICS UX MPSMBIM IPON3BEICHHEM

r 1 "'1_-'1:-'- -'-.:.'."-
e=g (KIBTL TDE]).
Jemma. Eciu 1 = 1% ] = M. mo [ — mepnvie unmepsansy
®i=y (k(bf n29), @k (k(3).  r(¥))
iz (K(D7), (55)). =1 I I M qubo cosnaoarom, nubo ne nepecexaromcs.
JlokazaTeabeTBO. JlelicTBUTENBHO, 10 TIOCTPOEHHIO JUIs J1H060r0 & 1= t= L ogHoMepHBIe HHTEPBA-
(k(o5),  r(®9).(x(55).  r(¥))
JTBI : : I 17} mbo coBmamaror, b0 HEe TepecekaroTcsa. Eciy 3TH omxHO-
MepHBIE MHTEPBAJIBI TIPH BCeX L. 1= t= L coBmagaior, To COBMAAIOT W WX MPSIMBIE POH3BEICHIS

] oy Fa s | . e

=y (K(B5)r(B])) - (m(J)*"(J)) :
Be=1 | (25).7(51)), B=1 J /). B nmporuBHOM citydyae x0T Obl TIpU OJHOM T OTH UH-
TEpBaJbI HE TIEPECEKAIOTCS ¥ 3HAYNT HE MEePeceKaroTcs WX MpsMble pou3BeeHus. TakuM o6pa3om, BeKTopa
HaGopa 5 pa36MBAIOTCS HA MOAMHOXKECTBA (KJIACCHI SKBHBAICHTHOCTH) 110 HX HPHHAIICKHOCTH K COBIIA-

JAIONTUM ¢ — MEpHBIM MHTepBaiaM. JlemMma mokazaHa.
IIpeanonoxxum Tenepp, YTO Ha BXOJ Hallleld Pacro3HAIOLICH CHCTEMBI MOCTYHAIOT -MEPHBIE BEKTOpa

(C1(m, 1), s €x(M, 1)) | npudeM KaXkablil M3 STHX BEKTOPOB TIPHHAUIEKHUT JIMOO MHOMKECTBY 41 , TMOO MHO-

xectBy £ Ilyerp ma  mare U B cucreMy  BBegeHO  gBa | — MEpHBIX  BEKTOpa
A v
(+30, ..., +=), (—==,..,—=)€A. TIlpenmonoxum, uyro ™Mo - TmepBBIi mAar, Ha KOTOPOM
- - \
el erEng | €F, T o 7 . .
Moz ey orga  CTPOWTCA  MEPBBI  © -MEpHBIH  WHTEpBAJ,  COJAEpIKAIIMiA
AN Mgt o Crgd ] .

Jlanee nycts Ha mare M > Mg Bektop | CnisiCni) € A TOTJAECHI OH ye ppunagnesxur HY 01-
HOMY U3 yX€ TOCTPOSCHHBIX HHTEPBAIOB, TO CHCTEMa 3THX HWHTEPBAJIOB cOXpaHsgeTcs. Eciu ke

b - i 7
Z(cZ 01 1), e, (1) ) IpHHAUIEKHUT OJTHOMY M3 YK€ CYIIECTBYIOIIMX MHTEPBAJIOB, TO TOTJA 3TOT MH-
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TepBai pa30uBaeTCs Ha MOAMHTEPBAIBI 0 W3BECTHOMY mpaBuiy. llycTs Temepp Ha mare ™ = g BekTOp

| fate i) €5 T orna ecim oH He IPUHAIEKUT HU OXHOMY M3 YK€ MOCTPOCHHBIX HHTEPBAIIOB, TO
CTPOUTCS HOBBII WHTEpPBaJ, COAEPKAIUN 3TOT BEKTOpP. B MPOTHBHOM cilydae cucTeMa MHTEpPBAIOB HA JaH-
HOM IIIare COXpaHseTcsl.

3ameuanue. B pesyiomame makozo nocmpoenus na waze 1 = Mo o6pazyemcs mubo HOGbII UHMEPEAI, CO-
oeporcawyuii (€T 1L 1), e, CLOLD) ), qubo sexmop (€1 100 L), €100 1) ) nonadaem 6 0oy us xom-
nonenm pasbuenus. Tem camvim OanHble 6EKMOPA NOOYUHAIOMCS ONUCAHHOU BbIULE UEPAPXULECKOTE KIACCU-
Quxayuu.
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PREDOMINANT PERIODICITIES OF THE AIR TEMPERATURE
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We present the analysis of the air temperature 7(¢#) dynamics for the considered stations and for
different months. By using the method of the smallest squares, we evaluate the coefficients a,b of the linear
mean temperature dependences 7(z)=at+b and fluctuations

5= J%ﬁmr) )y

where n is the period of observation. We consider the ratio a/s characterizing the mean dependences and
then select the stations and months for large and small ratio a/s. We analyze then the temperature oscillations
for different extreme situations: the small values of a/s (Table 1) and the large values of a/s (Table 2). The
analyzed (in Tables 1 and 2) time periodicities were evaluated ([1], p. 227) by taking into account the
following cosmic factors: a) the Earth’s tectonic-endogenous heating ([1], p. 149) related with the periodic
continuum deformation induced by the cosmic non-stationary energy gravitational influences on the Earth in
the frame of the generalized differential formulation of the first law of thermodynamics ([1], p. 23), b) the
Earth’s atmospheric-oceanic warming ([1], p. 149) (as a consequence of the natural greenhouse effect)
produced by the gravity-induced periodic tectonic-volcanic activization accompanied by the increase of the
atmospheric greenhouse gases concentration.

Based on the thermohydrogravidynamic theory, it was founded ([1], pp. 135-136) the recurrence of the
maximal combined energy gravitational influences on the Earth of the Sun, the Moon and the Venus
characterized by the time periodicity near 3 years (in the first approximation), that must lead (by taking into
account the factor b) to the strong mean temperature time dependences characterized by the same time
periodicity near 3 years.

Based on the experimental data about the range of the Chandler’s periods (of the Chandler’s wobble of
the Earth’s pole) during the time range 1970-1991, it was founded the statistical average time periodicity
4.91 years (of the maximal combined energy gravitational influence on the Earth of the Mercury, the Venus
and the Moon) which must give (as a consequence of the factor b) the time periodicity near 5 years of the
global temperature variability during 1970-1991. The time periodicity 6 years was founded ([1], p. 109) as a
consequence of the Earth’s tectonic-endogenous heating induced by the combined energy gravitational
influences on the Earth of the Mercury, the Moon and the Jupiter (taking into account the factor a). the time
periodicity 6 years was also founded ([1], p. 112) as a consequence of the combined energy gravitational
influences (the factor b) of the Mercury, the Venus and the Moon on the Earth (in the second
approximation). It was shown ([1], p. 113) the recurrence of the maximal combined energy gravitational
influences on the Earth of the Mercury, the Venus and the Moon has the time periodicity 7 years (in the third
approximation), that must lead to (by taking into account the factor b) to the strong mean temperature time
dependences characterized by the same time periodicity of 7 years.

Based on the thermohydrogravidynamic theory, it was founded ([1], p. 109) the short-term time
periodicity near 12 years (in the first approximation) of intensification of the Chandler’s wobble of the
Earth’s pole and related Earth’s periodic seismotectonic (and volcanic) activity and the global climate
variability (as a consequence of the factor b) induced by the combined non-stationary energy gravitational
influence on the Earth of the Mercury, the Moon and the Jupiter.

Based on the thermohydrogravidynamic theory, it was founded ([1], p. 226) the total range
11 =13.008 years of the time periodicities of the solar activity induced by the combined energy
gravitational influences on the Sun of the Jupiter, the Mercury, the Venus, the Earth and the Mars.

We calculated [2] (Tables 1, 2) the Fourier coefficients of the differences 7(?) - 7(¢) during the time
range 1980-2009 for the considered periodicities 2, 3, 5, 6, 7, 10 years. We also calculate the mean value of
the marked coefficients (which are larger than the critical value 0.15) for each time periodicity.

The presented analysis of the reveled [2] time ranges and distinct time periodicities of the temperature
variations of the atmosphere and hydrosphere of the Earth confirm the hypothesis about the predominant
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time periodicities 5 years and 6 years (for obvious multimodal character of highly fluctuating time
temperature dependences) and 7 years (for small multimodal character related with strong mean temperature
dependences). The present study gives the confirmation of this hypothesis based on the data about the air
temperature fluctuations for stations of the Far East during the time range 1980-2009.

But now it is interesting to analyze how errors of linear trend calculations influence on Fourier
coefficients. For this aim we suggest and then use modified method of the coefficients calculation. It is based
on the following considerations. Suppose that the function x(?) is defined in integer points t=/,...,T+m+1:

m . T ]
x(t)=3Y ajtf + 2 ¢ exp(zmkt ],
j=0 k=1

where i is the imaginary unit. Calculate Fourier coefficients ¢, =7, +ij, and their absolute values
S;, k=1,..T —1, without a;, j=0,...,m, calculations.

Introduce the functions
Agx(t) = x(1), A x(t) =Ax(t+1)-Ax(t), j=0,..m, t=1..T,

then
T 2mik ! 2mikt
A, x(t)= 2 ¢ | exp -1 exp ,t=1,..,T,
k=1 T T
and so
2mikt
.. I A, ,x(t)e T
c, =r, +ij, = ml .
k kT Uk kz=1 o ik m+1
Tle T -1
Denote

m+1
Kcos 2;k—1]—isin an} = A, +1iB,

where A, B, are real numbers:

A, = p,’f“ cos(m+1)o,, B, = p,’f+1 sin(m +1)@,,
> > . 27wk
= cos2nk—1 + sinznk = - t L
pk - T 5 (pk - arc g znk .
cos———1
Then we obtain
’ Amﬂx(t)(Ak cos¥+ B sin 2nkt]
= Zl ; T ,
t=
T{(cos 2nk —1) +(sin 2nkj }
T
. Amﬂx(t)(Ak sin?';kt— B, cos 2nktj
jk :_Z] D
t=

2 27"
T{(cosznk—lj +[sin2nkj }
T T
s =2+ k=1,...,T—-1.

Analogously suppose that the function x(?) is defined in integer points t=1,..., T+m+1:

X0)= Y ail +e),
J=0
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where €(¢), t =1,...,T + m+1, are independent random variables with M ¢g(¢) =0, De(t) = o”. We are to

estimate the parameter o°. It is obvious that
Am—»—lx(l‘) = Am+18(l‘)
where
mil m+l—k ok
Apae() =3 e(t+k) (-1 C

m+1>°

consequently

m+1
MA,  e(1)=0, DA, &(t)= Fm+1627 Foa= kZO (Cr]:z+1)2

and so almost surely

(A, 0x(0)°
1 ENE , T — oo,
TFm+1

M~

t

Table 1. Fourier coefficients (calculated by modified method) of the deviation 7(#) - z(z) for the time
periodicities 2, 3, 5, 6, 7, 10, 11, 12 years for the small values of a/s.

Table 2. Fourier coefficients (calculated by modified method) of the deviation 7(#) - 7(¢#) for the time
periodicities 2, 3, 5, 6, 7, 10, 11, 12 years for the large values of a/s.

Stations, Time periodicities

Months 2 3 5 6 7 10 11 12
Nemuro, Apr. 0,200 | 0,192 | 0,100 | 0,189 | 0,039 | 0,049 0,128 | 0,187
Nemuro, May 0,078 | 0,218 | 0,045 | 0,149 | 0,327 | 0,149 0,110 | 0,081
Abasbhiri, July 0,055 | 0,070 | 0,331 | 0,250 | 0,084 | 0,086 0,357 | 0,391

Asahikawa, July 0,153 | 0,104 | 0,244 | 0,323 | 0,135 | 0,098 0,185 | 0,321
Wakkanai, July 0,122 | 0,058 | 0,3% | 0,197 | 0,018 | 0,098 0,510 | 0,261

Suttsu, July 0,222 | 0,215 | 0,105 | 0,318 | 0,026 | 0,085 0,183 | 0,323
Taejon, July 0,069 | 0,143 | 0,204 | 0,189 | 0,128 | 0,082 0,170 | 0,168
Aomori, Aug. 0,294 | 0,283 | 0,691 | 0,597 | 0,291 | 0,562 0,109 | 0,220

Asahikawa, Aug. | 0,291 | 0,301 | 0,635 | 0,585 | 0,297 | 0,474 | 0,127 | 0,240
Sapporo, Aug 0,252 | 0,281 | 0,585 | 0,551 | 0,344 | 0,327 | 0,113 | 0,224
Suttsu, Aug. 0,356 | 0,273 | 0,593 | 0,573 | 0,339 | 0,243 | 0,059 | 0,213
Urakava, Aug. 0,328 | 0,375 | 0,612 | 0,564 | 0,357 | 0,358 | 0,098 | 0,189
Hakodate, Aug | 0,200 | 0,192 | 0,100 | 0,189 | 0,039 | 0,049 | 0,128 | 0,187

We also calculate the mean value of the marked coefficients (which are larger than the critical value
0.285) for each time periodicity.

Stations, Time periodicities
Months 2 3 5 6 7 10 11 12
Taejon, Jan. 0,711 | 0,244 | 0,288 | 0,132 | 0,123 | 0,154 0,143 | 0,183

Izuhara, Feb. 0,319 | 0,118 | 0,056 | 0,104 | 0,361 | 0,045 0,479 | 0,249
Kagoshima, Feb | 0,225 | 0,283 | 0,062 | 0,107 | 0,559 | 0,059 0,605 | 0,075
Abashiri, Mar. 0,180 | 0,257 | 0,127 | 0,075 | 0,196 | 0,034 0,159 | 0,243
Tokio, Mar. 0,160 | 0,444 | 0,047 | 0,408 | 0,156 | 0,078 0,059 | 0,148
Kagoshima, Aug | 0,045 | 0,142 | 0,046 | 0,069 | 0,096 | 0,063 0,194 | 0,030
Vlad-k, Sep. 0,166 | 0,078 | 0,065 | 0,100 | 0,018 | 0,017 0,163 | 0,083
Kagoshima, Sep. 0,180 | 0,101 | 0,176 | 0,183 | 0,172 | 0,062 0,167 | 0,047
Izuhara, Oct. 0,051 | 0,158 | 0,263 | 0,120 | 0,107 | 0,091 0,286 | 0,137
Fukuoka, Oct. 0,032 | 0,152 | 0,266 | 0,041 | 0,010 | 0,039 0,128 | 0,121
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Consequently modified method decreases values of Fourier coefficients for small periods and so large
periods with 12, 11, 10, 7, 6, 5 years become more important. It is interesting to say that the marked
periodicities are not enough to obtain pikes at the curve of temperature dynamics.

The authors thank S.V. Simonenko for his suggestion to include periods 11, 12 years into our research.
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