Geophysical Research Abstracts
Vol. 17, EGU2015-2865, 2015
EGU General Assembly 2015
© Author(s) 2015. CC Attribution 3.0 License.

On the annual variations of the Earth’s ellipticity by GPS data, and
manifestations of this effect in the seismic activity
Boris Levin (1,2), Elena Sasorova (2), Andrei Domanski (1), Aleksandr Prytkov (1), and Efim Tsyba (3)
(1) Institute of Marine Geology and Geophysics FEB of RAS, Yuzhno-Sakhalinsk, Russian Federation (levinbw@mail.ru), (2)
Shirshov Institute of Oceanology RAS, (3) All-Russian Institute of Physics-Technical and Radio Measurement (VNIIFTRI)

In the last decade, the global network of GPS-stations, which performs measurements within the IGS (International
GPS Service), fixes the cyclic change of the radius vector of the geodesic ellipsoid. Such variations of the vertical
component of the radius vector of the ellipsoid are characterized by stable period duration 1 year and amplitude of
the order of 10 - 20 mm. In the scientific literature, these variations are called "seasonal course" and were explained
in a model involving the effects of the atmosphere and hydrosphere of the Earth. The authors carried out analysis
of the rotation of the Earth, which is based on the effects of a celestial body ellipticity due to variations in the
velocity of rotation. Such a model may be more justified physically. According to the equation of an ellipsoid
the small variations of the radius vector of the body depend on the ellipticity of a body. A body ellipticity, in
turn, is determined by the angular velocity of rotation of the planet. The relative change of the angular velocity
of the Earth‘s rotation, known according to IERS (International Earth Rotation Service), is approximately equal
to ∆ω / ω ≈ 10ˆ-8 and varies with a period of 1 year. The authors were able to show that relative variations of
the velocity of body rotation should lead to variations in the ellipticity of the body, comparable in magnitude. A
variation of ellipticity causes deformations in the solid Earth and leads to the accumulation of damage in the rocks.
The authors have found that the resulting change in the kinetic energy of the body rotation (due to changes in
rotation velocity) reaches a significant value, providing an increase of energy ∆E ≈ 10ˆ21 J. annually. This energy
is sufficient to ensure the tectonic activity and the occurrence of seismic events. Thus, the existence of variations
in the angular velocity of rotation and in the ellipticity of the planet should be considered as one of the possible
causes of earthquake generation.

