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Abstract: Objectives: For real-time Precise Point Positioning (PPP) solutions, precise satellite
orbit and clock correction products are required, and it heavily relies on issues such as network

transmission. Methods: This paper proposes a real-time monitoring method for coseismic
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displacement based on BeiDou Navigation Satellite System (BDS) PPP-B2b correction signals,
which enables direct utilization of GNSS receivers to simultaneously receive observation data and
correction signals for real-time precise positioning. Results: By retrospectively inverting 1 Hz
GNSS observation data for the 2022 Luding Ms 6.8 earthquake in Sichuan, the average RMS of
static PPP in the horizontal direction based on B2b correction products can reach 1-2 cm, and in the
vertical direction can reach 2-4 cm. In the kinematic PPP mode, using WUM precise products as a
reference, the displacement waveforms calculated based on B2b correction products have
differences of only 0.56 cm and 1.08 cm in the east and north directions, respectively. The magnitude
of the Luding earthquake determined using the displacement waveforms from B2b products and
WUM products is Ms 6.76 and Ms 6.67, respectively. Compared with the magnitude announced by
the China Earthquake Administration, they differ by only 0.04 magnitude units. Conclusions: This
study indicates that the PPP method based on BDS B2b correction signals can be applied to real-

time seismic monitoring and rapid determination of seismic parameters.

Key words: PPP-B2b signal; High-rate GNSS; Earthquake monitoring; Luding earthquake
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Fig. 1 Algorithm Flowchart for Positioning Based on PPP-B2b Products
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Fig. 2 Distribution Map of Epicenter and GNSS Stations.
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Fig. 3 One-hour GPS Satellite Sky Plot of Station SCYX During the Earthquake
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Fig. 4 PPP Results based on the WUM Products and B2B Products
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Tab. 2 The Accuracy of PPP based on B2b and WUM Products

WUM F§ 7 il B2b 17 ik
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All/em  dbF/em  FfE/em  AAE/em dbFE/em  EfE/em

SCLT 0.48 0.80 1.21 0.93 1.50 3.00
SCSM 0.53 1.19 1.37 0.94 1.62 3.55
SCTQ 0.47 0.81 1.69 0.77 1.40 3.07
SCXD 0.51 0.76 0.98 1.14 1.71 2.71
SCXJ 0.86 1.25 1.48 1.26 1.41 3.20
SCYX 0.48 0.79 1.36 1.30 1.53 2.94
“FI{E 0.56 0.93 1.35 1.06 1.53 3.08
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Tab. 3 The RMS Values of the Differences Between the B2b and the WUM Results

W AIAl/em Jt i) /em
SCLT 0.66 1.08
SCSM 0.66 1.05
SCTQ 0.47 1.16
SCXD 0.57 1.02
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SCYX 0.51 1.30
F¥ME 0.56 1.08
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Fig. 7 The magnitude and PGD values obtained by two positioning methods
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