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The regular analysis of kinematics of the centre of mass of the Earth in the basic terrestrial system of coordinates
connected to an axis of rotation and Greenwich meridian [1] is carried out. A basis of research temporal series of
values of the Cartesian coordinates of the centre of mass xC , yC and zC on DORIS systems for 1992-2008 make
(IGN - ftp://cddis.gsfc.nasa.gov/doris/products/ geoc/ ign07wd01.geoc.Z), and also their analytical approximation
sets of trigonometrically terms obtained by A.A. Lyubushin [2]:
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Here amplitudes of terms are given in mm and time t is calculated in years from initial date of 1993.0.

For a discrete set of values of coordinates the geometrical places of points on an equatorial plane Oxy on meridian
planes Oxz and Oyzhave been obtained and studied.

On analytical approximation (1) the time dependences are investigated of the Cartesian coordinates of the cen-
tre of mass xC , yC and zC ; cylindric coordinates ρC =
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C , ϕC = arcsin (zC/ρC) and zC ; spherical

coordinates (module of radius-vector, latitude and longitude) rC =
√
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C , φC = arcsin (zC/rC),
λC = arctan (yC/xC) (cosλC = xC/ρC , sinλC = yC/ρC).

Annual variations of the specified time dependences are separately investigated. The trajectory of the center of mass
on a coordinate plane “ latitude - longitude ” is constructed and features of behavior of a trajectory on surfaces
of the Earth and possible correlations with large catastrophic events are investigated for period of 1993-2008. The
phenomenon on monotonous increasing of seismic activity from February to November-December (with certain



local minimums and maximums) has been discovered. A correlation of phenomenal earthquakes with long-periodic
trend of center of mass has been studied.

For the first time are in details investigated velocity and its various components of the motion of the centre of mass.
Diagrams of time dependences for the period of 1993-2008 for Cartesian components of velocities ẋC , ẏC and żC

are constructed and investigated; for the module of velocity vC =
√
ẋ2

C + ẏ2
C + ż2

C ; for radial and transversal
components of velocity of motion of a projection of the centre of mass on an equatorial plane ρ̇C and ρC ϕ̇; radial,
transversal and tangential components of velocity of spatial motion of centre of mass: ṙC , rC φ̇ and rC cosφλ̇.

Similar time dependences are investigated for components of vector of acceleration of the centre of mass in cylin-
drical and in spherical coordinates, and also feature of change of radius of curvature.

A preliminary research of temporal dependences of dynamic characteristics (in conditional units): kinetic energy
of the centre of mass, components of angular momentum of the center of mass in Cartesian reference systemOxyz
has been fulfilled.
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