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Abstract

The elements of the System Earth, i.e., the atmosphere, the hydrosphere and the solid Earth are
transmitting signals detectable by modern geodetic observation techniques. The signals affect the
measurements, e.g. by refraction of optical rays or microwaves, and the geodetic parameters to be
determined (geometry and gravity), e.g. by loading and gravitational forces. For geodetic use, these signals
are seen as disturbances and reduced from the observations. For geodynamics and global change
research they provide useful information with respect to the ongoing processes in the System Earth. From
the repeated evaluation of the time-dependent signals, geodesy is capable of detecting variations of the
parameters of the atmosphere, sea-surface, continental water and ice covers, and deformation of the solid
Earth.

The geodetic parameters are always related to a conventionally defined reference system. For instance,
coordinates of points of the Earth surface are not directly measurable, but they are transformed by
constraints to a reference system. As the signals of global change are very small (in general below the
single measurement’s precision) it's essential for their detection that all related parameters be estimated by
a common adjustment considering the complete set of geometric and gravimetric observations referring to
the same reference system, which has to be realized by a unique reference frame. The principal problem is
to combine the geometric (point positions, orientation, translational and rotational velocities) and the
physical parameters (mass distribution, gravity) into one consistent frame. Non-modeled variations of the
coordinates of tracking stations in satellite orbit determination affect the gravity field determination, and
non-modeled gravity field variations affect the estimated geometric deformations of the Earth surface. Only
the adequate modeling provides reliable results for global change and geodynamics which are presented
here.
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