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Fig. 1 The flow of solid earth tides model
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Table 1 The index of macro observation demand for SET
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Abstract: The observation and research for solid earth tides (SET) have always been the focus of earth

science, it can provide an important basis for understanding the structure of the earth’s interior. However,



there exist unavoidable limitations when observations are operated to capture global-scale SET
information only with ground instruments. The distribution of ground stations is sparse and uneven now,
as well as the observation of different stations are affected by the local environment, so it is difficult to
achieve large-scale, time consistent and space continuous SET observation. SET observation needs to
rely on the development of space technology. In this paper, the temporal and spatial distribution
characteristics of the SET are obtained by using the theoretical model, this model has considered the
earth’s ellipticity, rotation, inelasticity of the mantle, non-hydrostatic equilibrium, and lateral
inhomogeneity. Combining with the lunar ephemeris, the space-time coordinate system as well as the
influence factors such as precession, polar shift, nutation and lunar libration are considered. After the
optimization of the model accuracy and efficiency, the theoretical model of the millimeter accuracy is
obtained. Based on these characteristics, the macroscopic observation potential of space technology is
discussed. It mainly includes the wide-area displacement monitoring ability by the combination of
InNSAR technology and ranging technologies like GNSS, VLBI, SLR, and the time-varying gravity
acquisition ability solved from gravity satellite data. According to the requirements of InSAR
Technology on time baseline and swath width, three kinds of platform, namely low earth orbit (LEO)
satellite, Inclined geosynchronous satellite and moon-based platform, are simulated. And the advantages
and disadvantages of various platforms are analyzed. The results showed that the network of new gravity
satellite as well as the new conceptual platform of remote sensing have the macro-observation potential
for SET. And compared with inclined geosynchronous satellite orbit, moon-based platform is easier to
design SAR system. Moon-based SAR has longer service life and smaller orbit error. With the change of
declination, the moon-based platform can realize global continuous angle observation, and can extract
high-precision horizontal displacement from the deformation in line of sight (LOS). The multi angle
observation area of the inclined geosynchronous satellite orbit is only one third of that of the
moon-based platform, and there is an inherent blind area in the land area corresponding to the ascending
node and descending node for inclined geosynchronous satellite. As the main force source of SET, the
moon can be used to separate the coupled solar and lunar tides. Considering the observation effect and
platform characteristics, if a series of key problems related to lunar landing are solved such as energy
supply, temperature control, data transmission, material transportation and dust environment, the
moon-based platform can become the most ideal platform for earth tide observation. With the
cooperation of multiple platforms, the macro-observation of the earth tide in most areas can be realized

with the temporal resolution lower than one day, the development of space technology can provide a



certain supplement for the spatial-decorrelation period of the moon-based platform and realize the
complementary advantages.
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