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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. Ilyichev 
                                                         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 20th century AD [Abramov, 1997] and in the beginning of the 
21st  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 20th century AD [Abramov, 1997] and in the beginning of 
the 21st  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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Fig. 18. The calculated [Simonenko, 2011] frequency spectra  (a) and  (b) of the documented 
[Kotlyar and Kim,  1994] variations of the experimental coordinates  and   of the Earth’s pole during  
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Fig. 19. The calculated [Simonenko, 2011] frequency spectra  (a) and  (b) of the documented 
[Kotlyar and Kim,  1994] variations of the experimental coordinates  and   of the Earth’s pole during  
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Fig. 22. The calculated [Simonenko, 2011] frequency spectra (a) and  (b) of the documented 
[Earth Orientation Centre data] variations of the experimental coordinates  and   of the Earth’s pole 
during 1969-2010  AD. The calculated spectrum   (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   (d) of variations of air temperature during 1969-2010 AD for the costal station Possyet of 
the Japan Sea [Simonenko, Gayko and Sereda, 2012] 
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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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 The real cosmic seismotectonic, volcanic and climatic time periodicities and impending 

threats for the human existence on the Earth in the 21st 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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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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