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Predictions of glaciation-induced changes in the Earth’s rotation vector exhibit sen-
sitivities to Earth structure that are unique within the suite of long-wavelength ob-
servables associated with glacial isostatic adjustment (henceforth GIA) and, despite
nearly a quarter of a century of research, these sensitivities remain enigmatic. Previ-
ous predictions of present-day true polar wander (TPW) speed driven by GIA have
indicated, for example, a strong sensitivity to variations in the thickness of the elas-
tic lithosphere and the treatment (phase or chemical?) of the density discontinuity at
670̃km depth. We revisit these issues using a new treatment of the linearized Euler
equations governing load-induced rotation perturbations on viscoelastic Earth mod-
els. TPW calculations based upon our revised theory resolve the previously described
sensitivities and highlight inaccuracies in predictions based on earlier formulations.
We complete the talk by describing the impact of rotational effects on predictions of
present day rates of change of the geoid (sea surface); these results have implications
for analyses of ongoing satellite (e.g., GRACE) missions and geodetic GPS surveys.


