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Point model of the secular reorganization of the Earth|

'The motion of the planet consisting of an external shell (mantle) and a core (rigid bodies), ted by a vi lastic
layer and mutually gravitationally interacting with each other and with external celestial body (considered as material
point) is studied (Barkin, 2001; 2002; Barkin, Vilke, 2004). Relative motions of a core and a mantle are studied in the
assumption that the centres of mass of a planet and an external perturbing body move on unperturbed Keplerian orbits
around of the general centre of mass of the system. The core and mantle of a planet have an axial symmetry and have the
different principal moments of inertia. Differential action of the external body on the core and mantle cause the periodic
relative displacements of their centres of mass and their relative turns. Approximate solution of the problem was obtained
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on the basis of methods of linearization, averaging and small parameter method. The obtained analytical results are
applied to the study of the possible relative disp of the core and mantle of the Earth under gravitational action
of the Moon. For suggested two-body Earth model and in the simple case of circular (model) orbit of the Moon a
phenomenon of periodic oscillations of the core with the fortnightly period and with an amplitude 11.5 mm was observed.
More remarkable phenomenon is a cyclic turn with same period (13.7 days) of the core relatively to the mantle with "big"
amplitude 152 m (at core surface). In another model problem the deformations of elastic mantle due to relative
displacements of the core are studied. The mantle we consider as elastic (homogeneous and isotropic) layer, and core as a

rigid spherical body. In the undeformed state centers of mass of the mantle and core coincide and shells have tric
positions. We admit that mantle and core are subjected by differential action from the side of external celestial bodies.
Due to this action shells undergo by the forced mutual mechanical interaction. The core pushes on the mantle and
deforms its inner surface and all mantle layers. We give an analytical description of mentioned deformations of the
mantle by the small displacements of the core. Here we ider restricted treat t of problem and believe that
displacements of the core relatively of center of mass of the planet (by undeformed mantle) are given. Formally it means
that here we do not take into consideration deformations of the mantle under attraction of the external celestial body. In
accordance with linear theory of elasticity it can be studied separately. An analytical description of the possible geocenter
displacements is given. Obtained results confirm a general Barkin's model (1999, 2002) that induced relative shell
oscillations can control and dictate cyclic and secular processes of energization of planets and satellites in definite
rhythms and in different time scales. The phenomena of inversion changes of the Earth figure, its tension states and
deformation fields in opposite hemispheres, inversion of gravity in opposite hemispheres, the directed redistribution of
the oceanic and atmospheric masses from one hemisphere to opposite hemisphere, density inverse changes in opposite
hemispheres, inversion of variations of activity of the planetary pr (seismicity, vol geyser activity) and
others have been predicted and studied on the base of developed geodynamical model Barkin (1995-2007). The following
fundamental problems of geodesy, astrometry, gravimetry and geophysics have been explained and solved: 1. secular
drift and periodic motions of the geocenter and the core of the Earth; 2. directed mass redistribution of the Earth; 3. the
Earth pole secular drift; 4. the Earth non-tidal diurnal acceleration; 5. lengthening (shortening) of parallels of the South
(North) hemisphere; 6. contrast and asymmetric expansion and contraction of hemispheres; 7. non-tidal gravity
'variations due to the Earth core displacements; 8. height variations at the Earth surface; 9. inversion phenomena in
activity of volcanism and seismicity of the Earth; 10. the sea level rise and sea surface changes in the last century; 11. the
solution of the "attribution problem" about mechanisms of the secular sea level rise (SLR); 12. hour variations of natural
processes and others.
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SECULAR GRAVITY TREND

Love numbers of the order n=-2: h,=0.1419 and k,=-0.1423.
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Sccular gravity trend (Barkin, 2001)
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Puc. The secular trend of gravity variation at Syuwa Station 69.0'S in period
1995 -1998 is evaluated as -2.5 mGallyr. Theory value is -2.38+/-0.55 mGallyr.
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Point model of the annual mass change between
southern and northern hemispheres of the Earth

‘Annual forced motion of the Earth pole ‘

MECHANISM OF FORMATION OF THE PURE-FIGURE OF CELESTIAL BODIES
AND PHENOMENA OF INCREASING OF MEAN RADIUS OF THE EARTH

dp/w=44.1cos(V-246), dq/w=44.2cos(V-336)

Astronomical observations
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(Sidorenkov, 2002)

Asymmetry of figure of the Earth change and
of the Earth 0.22 - 0.23 mm/yr_(Shuanggen Ji

rease of the mean radius
2005)

Barkin, Schatina, 2004

Polar asymmetry of decontamination in present epoch
(Marakushey, 1999)

Fig. The world rifting system. The intensity of decontamination along spreading zones s reflected
1 the Earth with SHel4H
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