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Fig. 1 Distribution of GNSS Stations and Coseismic Displacement of the 2021 Maduo Mw 7.4 Earthquake
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Coseismic Deformation Monitoring Using BDS-3 and Ultra—High Rate
GNSS: A Case Study of the 2021 Maduo Mw 7.4 Earthquake
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Abstract: Objectives: With the completion of BeiDou—3 navigation satellite system (BDS-3) and the de-
velopment of hardware technology, global navigation satellite system (GNSS) receivers in crustal deforma-
tion monitoring network are upgraded towards multi-system and ultra—high rate (=50 Hz). We aim to
study the contribution of BDS-3 and multi-GNSS to coseismic deformation collection and the potential of
ultra—high rate GNSS to attenuate the aliasing effect and obtain velocity and acceleration series by using
difference methods.Methods: Based on GNSS observation data from the crustal movement observation net-
work of China and continuously operating reference stations in Qinghai Province, we study the 2021 Mad-
uo Mw 7.4 earthquake and obtain coseismic deformation at the nearby stations through kinematic precise
point positioning (PPP). Time series before the earthquake are analyzed by time-domain and frequency-do-
main, namely standard deviation and power spectrum density (PSD).Results: The results show that the ac-
curacy of BDS-3 is about 5 mm horizontally and 18 mm vertically. The accuracy of the multi-GNSS, in-
cluding GPS, GLONASS, Galileo, BDS-2 and BDS-3, can reach 4 mm horizontally and 12 mm vertical-
ly. The results of PSD show that multi-GNSS can contribute to attenuate noise at most frequency and BDS
have the lowest noise among all the four systems. Velocity series perform the best at a range of 5—10 Hz,
while no acceleration is available at any rate.Conclusions: The accuracy of displacement obtained by BDS
including BDS-3 is better than that of GPS in this earthquake. The observation of 50 Hz cannot significant-
ly weaken the aliasing effect which reaches saturation at about 10 Hz. The ultra—high rate velocity and accel~
eration series obtained by difference method are too noisy for usage. The maximum sampling rate of GNSS
seismic monitoring can be set at 5—10 Hz which represents a good trade—off between effect and cost.

Key words: BeiDou-3 navigation satellite system (BDS-3); ultra—high rate GNSS; coseismic deforma-
tion; Maduo earthquake
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