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Introduction. In series of my papers 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 radial mass
redistribution from one hemisphere to opposite hemisphere, density inverse changes in opposite hemispheres,
inversion variations of activity of the planetary processes (seismicity, volcanism, geyser activity) and others
I’ve predicted and studied on the base of new geodynamical conception about displacements, wanderings and
turns of the non-spherical Earth shells due to forced gravitational differentional influence of external celestial
bodies Barkin (1995a-2003b) and others. The inversion phenomena are characterized by definite axis of directed
(radial) changes of the Earth (Barkin, 2001). The orientation of similar axis determines positions of opposite
hemispheres exposed to contrast variations of the geophysical and geodynamical properties. The orientation of
the axis is changed in the space in different time-scales in definite rhythms.
The slow inversion Earth processes in last 100 years are characterized by the inversion axis oriented closely to
polar axis or to the Earth rotation axis. In firstly this axis was determined on the base of a semi-empirical models
of the Earth mass redistribution (Barkin, 1995b, 2000a, 2001, 2003a,b). We will call this axis as “inversion
axis”. In accordance with Barkin (2001) this axis is geocentric and directed to the inversion pole 700S, 63.50

W. In accordance with general geodynamical conception (Barkin, 1995a, 1996a,b, 1999, 2000b,c,d 2002a,b)
along this axis the geocenter undergoes slow drift in the southern direction and liquid core undergoes reverse
linear trend (in Northern direction). It is only a secular tendency in the composite motion of the geocenter. This
motion is generated by the gravitational influence of the Moon and Sun on non-spherical core and mantle of the
Earth.
In papers (Barkin, 1995 a,b,c, 1996c, 1997a, b, 1999) the center of mass drift was systematically studied with
analysis of contribution of different factors: variation of the sea level, tectonic processes (plate motion, subduc-
tion of the plates and mass accumulation) and others.
Due to lithosphere plate subduction and mass accumulation the center of mass is moving with a velocity 0.311
+/- 0.042 mm/year in a direction given by geographical coordinates 420+/-70 N Lat. and 1310+/-60 E Long. (to
the Japan Sea) (Barkin, 1996c, 1997a). An original method (Barkin, 1995b) has let us to evaluate a velocity of
the centre of mass motion with respect to special reference system in which the coefficient of geopotential J3
is equal zero. It was shown that the mass centre of the Earth moves to the northern pole with velocity 2.55+/-
0.98 cm/year.
Another model determinations of hypothetical geological drift of center of mass were given in papers Barkin
(2001). Semi-empirical models have let us to determine the orientation of inversion axis of the Earth mass redis-
tribution in the last hundred years as geocentric axis directed to a geographic point 70.00 N Lat., 116.50 E Long.
(Barkin, 2001; Barkin, Ferrandiz, 2003). Due to Earth figure change the centre of mass drifts along this axis to
Taymyr peninsula with small velocity about 0.242 mm/year (Barkin, 2001). We explain this trend of the mass
centre by a mechanism of the core trend and wandering relatively the centre of mass of the mantle. Phenom-
ena of inverse variations (in opposite hemispheres of the Earth) of the different geodynamical and geophysical
processes accommodate this fundamental planetary process. Some from them are observed in reality and many
inversion processes we have predicted for future studies (Barkin, 2001, 2003a; Barkin, Ferrandiz, 2003). First
dynamical studies of the relative oscillations of the core and mantle of the Earth and the mantle deformations
induced by the forced core-mantle interaction we have been fulfilled on the base of two layer planet model
with two axisymmetrical shells separated by the viscous-elastic layer (Barkin, 2002; Barkin, Shatina, 2004;
Barkin, Ferrandiz, Vilke, 2004). A short description of these studies are given in the paper. The dynamical rea-
son of observed phenomena is the perturbing gravitational attraction of external celestial bodies (Barkin, 1999,
2002a,b). The main consequence of the core displacement is the changes of tension states of the mantle layers
in opposite hemispheres. Of course the shell relative motion will be done a non-trivial behavior of the centre of
mass. Deformations of the mantle will lead to the change of the Earth form – to planetary flux formation.
One from the first empirical determination of the secular drift of geocenter has been realized by Germany
scientists (Montag et al., 1995). Their study was based on the GPS and geodetic satellites observations in
period May 1991 – Oct. 1994. Now we can say that these pioneer evaluations of velocity of the geocenter drift
and its annual and semiannual perturbations were successful. In this experimental paper and in my theoretical
paper (1995b) in the first the southern trend of geocenter was observed.
In the papers (Barkin, 1999, 2002a,b) I have been discussed geodesy consequences of the relative displacements
of the core and the mantle. These relative motions of the Earth shells lead to deformations and to inversion
changes of the Earth surface. The contrast changes have place not only the Earth figure. Contrast variations
of intensity of many natural processes must be observed in the opposite hemispheres. In particular it was
expected that a one hemisphere is “swelled or inflated” and another is compressed. Earlier I’ve named the last
phenomenon as “formation of fluxes on the Earth surface”.
Chinese authors firstly have detected planetary “flux phenomenon” from observational data (Jin Shuanggen,
Zhu Wenyao, 2002, Sun Fuping, Bian Shaofeng, 2002). In these papers, the global planetary form change
deduced from geophysical research was identified by the space geodetic data from VLBI, GPS and SLR mea-
surements. Using the data about geodesic rates, and vertical velocities of stations, three kind of data and their
integration they have obtained the consistent results: within the mid-latitude belt 200-500 Lat. on the north half
of the Earth there may be about 8-10 mm/yr contracting changes; within the mid-latitude belt – (200 – 500) Lat.
on the south half of the Earth there may be about 12-14 mm/yr expanding change (Sun Fuping, Bian Shaofeng,
2002). The dependence of the length of parallels from the latitude also was studied (Shuanggen, Zhu Wenyao,
2002).
1 CORE SECULAR MOTION IN PRECENT EPOCH
In this report I present an explanation of Chinese results on the base of the shell dynamics conception (Barkin,
1999, 2002, 2002 ) and discuss new phenomena caused and connected with the core-mantle relative displace-
ment. The base of the study is the solution of the problem about deformation of the elastic mantle due to the
small relative displacement of the core (Barkin, Shatina, 2004). Here we formulate only the final results of our
study with some interpretation of observed phenomena.
1. In the last decades due to a differential gravitational attraction of the Moon and the Sun of the non-spherical
core and mantle of the Earth the core and mantle execute a slow relative translatory motion and the centre of
mass of the core moves to North pole of the Earth with velocity 42.7+/-9.8 mm/year relatively the centre of
mass of the mantle.
2. The relative secular motion, annual and semi-annual oscillations of the centers of mass of the core and mantle
in first approximation are described by the formula:
ρ = (42.70± 9.8)t + (100.0± 4.2) cos t− (30.1± 3.8) cos 2t mm.
3. “Galloping”of the core. Irregular (sporadic) changes in the temp and in direction of the relative motions of
the core and mantle must be observed. These irregularities must be dynamically reflected (marked) in step-by-
step variations of gravity, in Earth pole motion, in the diurnal rotation and in all planetary geodynamics and
geophysics processes.
3 GEODYNAMICAL CONSEQUENCES OF THE CORE DRIFT
3.1 Geodesy phenomena.
3.1.1. Height variations.
1. A secular height variation at Earth surface on a latitudeϕ due to a secular trend in the relative motion of the
core and the mantle is described by formula:δh = −9.0487 sinϕ mm/year.
2. Periodic (annual and semiannual) height variations are determined by formulae:
δh = Ur − δρC sinϕ, δh = −0.9944δρC sinϕ,
whereUr is a radial deformation at Earth surface,δρC is a corresponding periodic displacements of the center
of the Earth mass
3. As an confirmation of this result we point that the GPS height daily solutions for period July 1996 – June
2000 gives the negative linear trend of the height at a Medicine station about -7.0±0.2 mm/year (Zerbini et al.,
2001), that is close to a theoretical value of height trend in this region (see Table 1).
Table 1. Height variations.

Station Lat. ḣ mm/year δh mm
Novosibirsk 65.50 N -8.23±1.88 −(19.3± 0.2) cos t + (5.8± 0.7) cos 2t
Ledovo 57.00 N -7.59±1.74 −(17.8± 0.8) cos t + (5.3± 0.7) cos 2t
Potsdam 50.00 N -6.93±1.58 −(16.2± 0.7) cos t + (4.9± 0.6) cos 2t
Sevr 48.80 N -6.81±1.56 −(15.9± 0.7) cos t + (4.8± 0.6) cos 2t
Medicina 44.10 N -6.29±1.44 −(14.7± 0.6) cos t + (4.4± 0.6) cos 2t
Esashi 39.20 N 5.72±1.31 −(13.4± 0.6) cos t + (4.0± 0.5) cos 2t
Singapore 1.30 N -0.21±0.05 −(0.5± 0.0) cos t + (0.1± 0.0) cos 2t
Sidney 33.60 S 5.01±1.15 (11.7± 0.5) cos t− (3.5± 0.4) cos 2t
Canberra 35.30 S 5.23±1.20 (12.2± 0.5) cos t− (3.7± 0.5) cos 2t
Syuwa 69.00 S 8.45±1.93 (19.8± 0.8) cos t− (5.9± 0.8) cos 2t
Vostok 75.60 S 8.77±2.00 (20.5± 0.9) cos t− (6.2± 0.8) cos 2t

3.1.2.

Contrast hemispheres expansion and contraction.
1. Changes of radius of parallel circles.The South hemisphere is extended and Northern hemisphere is con-
tracted. The radiuses of parallel circles in South hemisphere increase and in Northern hemisphere the radius of
parallel circles decrease. The maximal velocity of increasing (decreasing) has place at latitude 450 S (450 N)
degrees. The radius of equator does not change.
2. Lengthening and tightening of parallels.The maximal lengthening (tightening) of parallels in South
(North) hemisphere has place for latitude 450 S (450 N) degrees and occur with the velocity 8.53+/-1.95
mm/year.
3.2. Geodynamical phenomena.
3.2.1. Geocenter and center of mass motion.
1. In last decades the geocenter trends in direction to the South pole of the Earth with secular linear velocity
9.10+/-2.08 mm/year. This result is in a good agreement with the space geodesy determination on the base GPS
data 6.69+/-0.22 mm/year (Tatevian, Kuzin, Kaftan, 2004).
ρC = (9.10± 2.08)t + (21.3± 0.9) cos t− (6.4± 0.8) cos 2t mm.
2. Due to the mantle deformation under a gravitational action of the displaced core the centre of mass of the
Earth is displaced to the northern pole with velocity 0.85+/-0.19 mm/year.
3. Inverse velocities of the core displacement with respect to the centre of mantleρ̇ and secular velocitẏrGC of
the geocenter drift are connected by the simple relation:ρ̇ = −4.695ṙGC .
3.2.2. Mantle deformations.
1. Mantle deformations.The mantle particles are at the rate of the core and situated at the depth 1962 km exe-
cute the maximal displacements at the mantle deformations 0.478 mm/year in direction to the Earth centre. The
corresponding radial displacements at the earth surface are executed in opposite direction with small velocity
0.053 mm/year.
2. Perturbations of the astenosphere layer.The zones of the astenosphere layer (80 – 220 km) separated by
the boundary 144 km undergo opposite tendencies in their tension states. The particles of the northern layer of
astenosphere are displaced in direction of the core motion and particles of the southern layer of lithosphere are
displaced in opposite direction to the moving core. The mean line of astenosphere on the depth 144.4 km is not
perturbed independently from amplitude and direction of the core displacements.
3.3. Astrometry phenomena.
1. Parallels changes.The parallel of latitudeϕ = ϕ0 in the northern hemisphere and symmetrical parallel in
the southern hemisphere (ϕ = −ϕ0) rises to the north (in direction of the core displacement) with identical
velocitiesϕ̇ = 0”0896 · 10−3 cos ϕ0 (1/year).
2. Equator rising. The maximal variation of the latitude has place for equatorial parallel of the Earth (ϕ = 900

and consistṡϕ = 0”0896 · 10−3 (1/year). The latitude of Moscow rises with velocity0”0000678(1/year).
3.4. Gravimetry phenomena.
1. Love numbers of the ordern = −2. For average values of elastic parameters of the Earth mantle and
densities of the mantle and core the values of Love numbers of the order -2 are equal:h−2=0.006215 and
k−2 = 0.01983 which characterize radial deformations and gravity variations on the Earth surface.
2. Secular gravity trend. The gravity variation in the surface point of the Earth with a latitudeϕ is determine
by formula
ġ = 2g ∆mc

m⊕
(1− h−2 − 0.5k−2) ρ

r1
sinϕ,

∆mc = 0.1932m⊕ is an additional mass of the core in units of the Earth massm⊕,ggravitational acceleration
at earth surface,h−2, k−2 are the Love number of the order -2.
Expected secular gravity variations at some gravimetry stations are given in the Table 2.
δg = [(5.96± 0.25) cos t− (1.79± 0.22) cos 2t] sinϕ microgall.
Table 2. Gravity secular, annual and semiannual variations.

Station Lat. ġ
microgall/year

δg microgall

Novosibirsk 65.50 N 2.32± 0.53 (5.4± 0.2) cos t− (1.6± 0.2) cos 2t
Ledovo 57.00 N 2.14± 0.49 (5.0± 0.2) cos t− (1.5± 0.2) cos 2t
Potsdam 50.00 N 1.95± 0.45 (4.6± 0.2) cos t− (1.4± 0.2) cos 2t
Sevr 48.80 N 1.92± 0.44 (4.5± 0.2) cos t− (1.4± 0.2) cos 2t
Medicina 44.10 N 1.77± 0.41 (4.1± 0.2) cos t− (1.3± 0.1) cos 2t
Singapore 1.30 N 0.06± 0.01 (0.1± 0.0) cos t− (0.0± 0.0) cos 2t
Sidney 33.60 S −1.41± 0.32 −(3.3± 0.1) cos t + (1.0± 0.1) cos 2t
Canberra 35.30 S −1.47± 0.34 −(3.4± 0.1) cos t + (1.0± 0.1) cos 2t
Esashi 39.20 S 1.61± 0.37 −(3.8± 0.2) cos t + (1.1± 0.1) cos 2t
Syuwa 69.00 S −2.38± 0.55 −(5.6± 0.2) cos t + (1.7± 0.2) cos 2t
Vostok 75.60 S −2.47± 0.57 −(5.8± 0.2) cos t + (1.7± 0.2) cos 2t

In the

Table 1 and Table 2 a variabletis the time calculating from the 1 January of every year.
3.5. Geometry of the mass changes.
1. Hemisphere volume changes.The volume of the Sourth hemisphere increases with velocity 110.2+/-25.3
km3and the volume of the Northern hemisphere decrease in the same rate.
2. Hemisphere mass conservation.The masses of the northern and sourthern hemispheres are not changed.
3. Hemisphere moment of inertia changes.The moment of inertia of the Northern hemisphere about polar
axis of the Earth is decreased with rate (3.11+/-0.71)x10(34) gcm2/year. The moment of inertia of the South
hemisphere about axis of the Earth rotation increase with same rate.
4. Hemisphere density changes.The elastic layers of the mantle in the North hemisphere are condensed and in
the South hemisphere symmetrically less dense. Variations of density are maximal at polar axes of the Earth and
consist 0.52x10(-8) g/cm3 at the Earth surface and 2.55x10(-8) g/cm3. Values of these characteristics increase
with latitude from zero to pointed extreme values on the sinus low.
3.6. Hemispheres twisting.
1. Nature of twisting. The moment of Coriolis forces for displaced particles of the Northern hemisphere of
the mantle and for particles of the South hemisphere relatively the polar axis of the Earth are equal on module
and have opposite signs. The values of these moments strictly correspond to derivatives with respect to the
time of the above mentioned moment of inertia of hemispheres. Hemisphere Twisting Phenomenon, marked by
geologist here obtain dynamical interpretation.
2. Iapetus hemisphere twisting.Equatorial linear formation around the Iapetus discovered in January 2005
can be explained as a result of action of the twisting moment of Coriolis forces for Iapetus mantle.
Discovered regularities specify on the fine correlations between the known structural layers of the Earth and
point out on the dynamical role of the translational oscillations of the main Earth shells in formation and
evolution of the Earth.
The main result of presented report is the confirmation of the earlier predicted (Barkin, 1995-2002) drift dis-
placement and wandering of the core-mantle system of the Earth.
4. INVERSION PHENOMENON OF NATURAL PROCESSES.
In accordance with general principles of developed mechanical approach (Barkin, 2002a,b) a new planetary
phenomenon of inversion of gravity variations in opposite hemispheres of the Earth must be observed for many
from natural (geophysical) processes. Relative translational displacements of core and mantle generate contrast
variations of process activity in opposite hemispheres of the Earth. On another hand observed phenomena of
inversion of geoprocesses practically unequivocally testify to a reality of the mechanism of relative translational
displacements of the Earth mantle and core. Observed displacements of the geocenter in definite rhythms give
another confirmation of mentioned shell-mechanism (Barkin, 2001; 2002).
4.1. Explanation of inversion phenomenon of Earth planetary deformations (annual and secular effects).
Mentioned core-mantle displacements will generate asymmetrical deformations of the Earth mantle. The south-
ern hemisphere of the Earth will be extended and opposite hemisphere will be contracted. Velocity of this sec-
ular change is very small and in present is not observed. But similar inversion of deformation field must be
observed for periodic oscillations of the Earth shells (for example with annual period). And this phenomenon
was detected on the base VLBI measurements for period 1996-2001 years (Lavallee, Blewit, 2002): “Maximum
contraction within the northern hemisphere and maximum extension within the southern hemisphere occurs
during northern hemisphere winter (Feb-March). The opposite deformations occur during southern hemisphere
winter (Aug-Sep)”. This phenomenon correlates with annual inversion of gravity.
4.2. Volcano activity inversion phenomenon.In our study an explanation of such difficultly interpretive phe-
nomenon as increase of volcanic activity of subduction zones and decrease of same activity in spreading zones
in last 100-120 years (Mekhtiev, Khalilov, 1987) was given. According to our results first of the specified zones
mainly settle down in that hemisphere of the Earth to which last century there was a displacement of the Earth
core. Increasing of volcanic activity in this hemisphere is connected with increasing of tension and with redis-
tribution of fluids in higher layers of the Earth. Long periodic variations of volcano activity (with periods in a
tens years) also are characterized by phenomenon inversion and can be explained in similar manner.
4.3. Sea level trend as consequence of inversion.Displacement of the Earth core relatively center of mantle to
southern direction (to the geography point 700S, 700W) leads to asymmetrical deformations of the ocean bottom
and to secular ocean deformations. Last are characterized by non-symmetrical positions of Earth continents.
Due to the action of these two factors we observed in reality secular increasing of sea level. The gravitational
and mechanical influence of moving core plays a main role for these variations (Barkin, 2001).
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Russian.
Barkin Yu.V. (1996a) Secular Variations of the geopotential and Earth’s rotation due to subduction of the plates.
Proceed of the International Conference “Earth Rotation Reference Systems in Geodynamics and Solar Sys-
tem”(Warsaw, Poland, September 18-20, 1995). Journees 1995. SRC, PAS, Warsaw, Poland, p.159-160.
Barkin Yu.V. (1996b) Potential long-periodic motion of a rigid core and variations of the Earth rotation and
geopotential. All-Russian conference “Modern problems and methods of astrometry and geodynamics” (23-27
October 1996, St. – Petersburg). Thesis of reports. St. – Petersburg, IPA RAN, pp.132-133.
Barkin Yu.V. (1996c) Secular drift of the Earth centre of mass caused by the plate motion.
Vestnik Moskovskogo Universiteta, Ser. 3, Physika, astronimia, v.37, ź1, ñ.79-85. In Russian.
Barkin Yu.V. (1997a) Secular Effects in the Geocenter Motion. Fall Meeting of the American Geophysical
Union. (December 8-12, 1997, San-Francisco, California). Eos Trans. AGU, Fall Meet. Suppl., v.78, p. F145.
Barkin Yu.V. (1997b) Long-periodic variations of the Earth’s rotation and geopotential. XXII General Assembly
of EGS (Vienna, 21-25 April 1997). Annales Geophysicae, Supplement 1 to Volume 15. Part 1, p.70.
Barkin Yu.V. (1999) Global properties of the structure, evolution and interactions in lithosphere and others
Earth shells. In book: Interaction in a lithosphere-hydroshere-atmosphere system. Publisher of Physical Dept.
of MGU, pp. 46-60. In Russian.
Barkin Yu.V. (2000a) An explanation of the secular variations of the geopotential and of the Earth rotation.
All-Russian conference «Astrometry, geodynamics and celestial mechanics at the frontier of 21-th century»
(Russia, Sankt- Peterburg, 27-29 June 2000). Book of abstracts. P. 75-77. In Russian.
Barkin Yu.V. (2000b) A mechanism of variations of the Earth rotation at different time-scales Proceedings
of IAU Colloquium 178, «Polar Motion: Historical and Scientific Problems» (Cagliari, Sardinia, Italy, 27-30
September 1999). 2000, Cagliary University, p.373-379.
Barkin Yu.V. (2000c) Mechanism of cyclicity of the natural processes and formation of the ordered structures
of the planets and satellites. Abstracts of papers of 32-th Microsymposium on Comparative Planetology, 2000
(Russia, Moscow, 9-11 October, 2000). p. 9-10.
Barkin Yu.V. (2000d) Towards on explanation of the secular motion of the Earth’s rotation axis pole. Astro-
nomical and Astrophysical Transactions. 2000, Vol. 19, Issue 1, pp. 13-18.
Barkin Yu.V. (2001) Explanation and prediction of the secular variations of the Earth rotation, geopotential,
force of gravity and geocenter drift. Proc. of intern. conf. «AstroKazan-2001». Astronomy and geodesy in new
millennium (24-29 September 2001), KSU: Publisher «DAS», 2001, p.73-79.
Barkin Yu.V. (2002a) Explanation of endogenous activity of planets and satellites and its cyclicity. Izvestia
cekzii nauk o Zemle. Rus. Acad. of Nat. Scien., Issue 9, December 2002, M.: VINITI, pp. 45-97. In Russian.
Barkin Yu. V. (2002b) Tectonic activity of the planets and satellites: mechanism and nature of cyclicity. In:
Earth-like planets and moons. Proceedings of the 36th ESLAB Symposium, 3 - 8 June 2002, ESTEC, Noord-
wijk, The Netherlands. Eds.: B. Foing, B. Battrick. ESA SP-514, Noordwijk: ESA Publications Division, ISBN
92-9092-824-7, 2002, p. 201 – 207.
Barkin Yu.V.; Ferrandiz, J.M.(2003a) Cyclicity and inversion of the natural processes on the planet and satel-
lites, Proceedings of the Joint International conference (August 25-September 5, 2003) «New geometry of
nature», V.3 Astronomy. Education. Philosophy, Kazan State University, pp. 22-27.
Barkin Yu.V. (2003b) Theoretical study and prediction of secular geocenter and gravity variations. Proceedings
of Symposium of IAG Subcommission for Europe “European Reference Frame - EUREF 2003” (4-7 June
2003, Toledo, Spain). http:www.euref-iag.net/symposia/book2003/P-01-Barkin.pdf.
Barkin Yu. V. (2003c) Time variations of geopotential, gravity and vertical crustul deformations: nature and
unity of cyclicities. EGS - AGU - EUG Joint Assembly, Abstracts from the meeting held in Nice, France, 6 -
11 April 2003, abstract #4466. 04/2003.
Barkin Y. V., Bojko N.A. (2004) Bipolarity of celestial bodies and phenomenon of geodynamical inversion.
Abstracts of 32ndInternational Geological Congress (Florence, 22-29 August, 2004).CD-rom.
Barkin Y. V., Schatina A.V. (2004) Deformations of the mantle by moving core and geocenter motion. Ab-
stracts of 9th Symposium on Study of the Earth’s Deep Interior (SEDI 2004, July 4-9, Garmisch-Partenkirchen,
Germany). P. 61.
Barkin Y. V., Ferrandiz J.M., Vilke V.G. (2004) Celestial mechanics of planet shells. Abstracts of 9th Sym-
posium on Study of the Earth’s Deep Interior (SEDI 2004, July 4-9, Garmisch-Partenkirchen, Germany). Pp.
61-62.
Jin Shuanggen, Zhu Wenyao (2002) Quantitative analysis of the slowing expansion of the South hemisphere.
Proceedings of colloquium “APSG-Irkutsk, 2002, Moscow, GEOS, pp. 154-162.
Kaftan V.I. (2002) Gravity variation of the Moscow fiducial station. EUREF Publication. No. 10, pp. 293-296.
Love, A. (1935) The mathematical theory of elasticity. M.: ONTI. In Russian.
Lavallee D., Blewit G. (2002) Degree-1 Earth deformation from very long baseline interferometry measure-
ments. Geophysical research letters, Vol. 29, N 20, p. 1967.
Mehtiev Sh.,F., Khalilov E.N. (1987) Reflection of geodynamic processes in space-time distribution of erup-
tions of volcanos of the world. Izv. AN Tadj. SSR, N2, pp. 65-70.
Montag H., Gendt G., Reigber Ch., Wilson P. (1995) Some remarks on the determination of the Terrestrial
Reference Frame by different techniques. Paper presented to the XXI General Assembly of the IUGG, Boulder,
Colorado, USA (July 2-14, 1995). Preprint GeoForschungsZentrum, Potsdam, Gemany.
Sato T., Fukuda Y., Aoyama Y., McQueen H., Shibuya K., Tamura Y., Asari K., Ooe M.: 2001. On the observed
annual gravity variation and the effect of sea surface height variations. Physics of the Earth and Planetary
Interiors, V. 123, pp. 45-63.
Sun Fuping, Bian Shaofeng (2002) Change of the Earth’s geometry detected from space geodetic data. Pro-
ceedings of colloquium “APSG-Irkutsk, 2002, Moscow, GEOS, pp. 154-162.
Tatevian S.K., Kuzin S.P., Kaftan V.I. (2004) Comparison of geocenter variations derived from GPS and DORIS
data. Report of EGU (25-30 April 2004, Nice, France).
Zerbini S., Richter B. et al. (2001) Height and gravity variations by continuous GPS, gravity and environmental
parameter observations in the southern Po Plain, near Bologna, Italy. Earth and planetary Science Letters, 192,
pp. 267-279.


