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Abstract: Continuous and dense global navigation satellite system (GNSS) observations of surface defor-
mation can be used to recover regional terrestrial water storage (TWS) changes with high spatiotemporal
resolution, which is of great significance for the study of regional water cycle and climate changes and has
become a hot topic in the field of hydro—geodesy. This paper introduces the basic theory and inversion algo-
rithms of the loading Green’s function method and Slepian basis function method, and the stability and per-
formance of these two methods in retrieving regional TWS changes by using GNSS surface deformations
are evaluated. Meanwhile, the latest progress in using GNSS-derived TWS changes to study regional wa-
ter cycles and extreme climate changes is reviewed. The existing problems and future development trends
of the inversion of GNSS observations (e.g. refined GNSS data processing and joint inversion of multi-
source data) are summarized and analyzed. It provides important insights into the use of GNSS observations
to investigate regional TWS changes and related applications in hydro—geodesy.
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Fig. 1 Vertical and Horizontal Deformations Induced by

Removing the Disc Load from the Earth’s Surface
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Fig. 2 Annual Amplitudes of TWS Changes in Yunnan Province Derived from Different Inversion Strategies
from Dec. 2010 to Feb. 2021(Modified from Reference [42])
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Fig. 3 Different Hydrological and Meteorological
Drought Indices in Yunnan Province from 2011 to 2021
(Modified from Reference [42])
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Fig. 4 Comparison of Different Inversion Results with
Input Signals and the Corresponding RMSE of Differences
and CC(Modified from Reference [65])
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