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How does regional terrestrial water storage change affect polar motion?
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Terrestrial water storage (TWS) is one of the major contributors (along with the solid earth, atmosphere, and the
oceans) to excite polar motion. Previous studies on hydrological excitation of polar motion mainly concentrated on
the global scale. We started to analyze how regional TWS, e.g. the Amazon River basin, affects polar motion and
found it has significant effect on polar motion (Liu et. al., 2018). Given the uneven distribution of terrestrial water
storage, the effect of regional water mass change on polar motion remains unclear and needs to be further explored.

The aim of this work is to investigate the effect of terrestrial water storage change on polar motion excita-
tion at regional scale. First, we test how polar motion response to TWS changes in different regions. Synthetic
experiments show that the excitation from regional water mass change varies with latitude, and the regions around
35◦N and 35◦S have the most significant effect on polar motion while the regions close to Equator and Poles have
a relatively small effect. Second, we investigate the hydrological excitations of about twenty large river basins at
different latitudes using GRACE data. Among selected basins, Amur, Lena, Nile, and Parana river basins have
significant contribution to polar motion χ1 component (along prime meridian) while Mississippi and Ob river
basins have significant contribution to polar motion χ2 component (along 90◦W and 90◦E). Then, a reconstructed
long-term terrestrial water storage change derived from Reanalysis and GRACE data are applied to compute
hydrological excitation with different basins to show the true polar motion driven by regional water storage change
over decades. Moreover, combined with altimetry, we also investigate the excitation from TWS changes in large
lakes. This work is expected to improve the understanding of the relative importance of regional TWSC for polar
motion excitation.
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