
Geophysical Research Abstracts
Vol. 19, EGU2017-7106, 2017
EGU General Assembly 2017
© Author(s) 2017. CC Attribution 3.0 License.

Influence of the tidal variations of the angular velocity on the rotation of
the non-rigid Earth
Alberto Escapa (1,2), José M. Ferrándiz (1), and Tomás Baenas (1)
(1) Universidad de Alicante, Space Geodesy Group, Matematica Aplicada, EPS, Alicante, Spain
(alberto.escapa@ua.es;jm.ferrandiz@ua.es;tomas.baenas@ua.es), (2) Dept. Aerospace Engineering. University of León. Spain

The lunisolar perturbation induces variations of the Earth’s angular velocity components with nearly diurnal
period, modulated by combinations of the orbital frequencies of the Moon and the Sun. These tidal variations
of the angular velocity give rise to a redistribution of mass of the non-rigid Earth that, in turn, affects its
rotational motion. We present a model of the former effect for a two-layer elastic Earth. Specifically, following
the Hamiltonian formalism, we obtain formulae of this contribution for the precession and nutation of the Earth’s
figure axis.

The analytical nature of our model allows its numerical evaluation for different Earth rheological models,
providing values within current threshold requirements. For example, we obtain a value of the precession rate in
longitude about 11 milliarcseconds per century, entailing a variation of the dynamical ellipticity of the Earth of
two parts per million, comparable to other recent second order contributions to the precession rate (Baenas et al.
2017). Therefore, the effects of tidal variations of the angular velocity should be considered in the enhancement
of the accuracy of the IAU2000 and IAU2006 nutation and precession theories.


