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Abstract: Objectives: To improve service performance and operational stability, satellite navigation sys-
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tems require in—orbit update and maintenance operations. However, such operations may affect the accuracy
of broadcast orbits and clock offsets, thereby influencing signal-in—space quality and the reliability of user
positioning. This study investigates the update and maintenance operations conducted in April 2026 for se-
lected inclined geosynchronous orbit and medium earth orbit satellites of the BeiDou satellite navigation sys-
tem (BDS). Methods: Based on broadcast ephemerides from March to June 2026 and observations from 15
globally distributed stations, and using rapid precise orbit and clock products provided by the international
GNSS service real-time analysis center at Wuhan University as references, we systematically evaluate the
effects of BDS update and maintenance operations on signal-in-space ranging error (SISRE), pseudorange
single point positioning (SPP) accuracy, and position dilution of precision (PDOP). Results: The results
show that before the update and maintenance operations, satellite orbit and clock errors remained generally
stable, with root mean square (RMS) of 0.175 m, 0.261 m, and 0.204 m in the radial, along—track, and
cross—track directions, respectively, and 0.828 m for clock errors. During the maintenance period, the
maintained satellites exhibited pronounced jumps in broadcast clock offsets and radial orbit errors. The or-
bit-only SISRE increased to more than 1 m, while the combined SISRE showed sharp increases of several
tens of metres due to clock anomalies, with peak values of approximately 58 m and 64 m for satellites C38
and C44, respectively. After the maintenance operations, the SISRE recovered to its pre-maintenance lev-
el, approximately 0.75 m.In addition, statistical analyses of the global number of visible satellites and
PDOP indicate that, owing to the retirement of several BDS-2 satellites, the global mean number of visi-
ble BDS satellites decreased from 11.61 to 9.64 after the update and maintenance operations, with an aver-
age reduction of approximately 1.97 satellites. The global mean PDOP increased from 1.92 to 2.13, corre-
sponding to an average increase of approximately 0.21. Evaluation of SPP results from 15 globally distribut-
ed stations further shows that BDS-3 positioning performance experienced a temporary degradation during
the update and maintenance period, with the RMS positioning accuracy decreasing from 1.5 m to 2.2 m. Af-
ter the maintenance operations were completed, SPP accuracy recovered to its normal level. Conclusions:
This study provides a detailed assessment of the effects of the April 2026 BDS-3 satellite update and main-
tenance operations on SISRE and user positioning performance, and offers a reference for BDS-3 opera-
tional status analysis, performance monitoring, and navigation applications.

Key words: BeiDou satellite navigation system; update and maintenance; broadcast ephemeris; SISRE;

single point positioning; PDOP
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Table 1 Summary of BDS-3 Satellite System Update

and Maintenance Periods
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C16
C38
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C50
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C44
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C11
C31
C38
C40
Cl2
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1GSO
MEO
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MEO

2026-04-18 03:00:00
2026-04-18 11:00:00
2026-04-10 12:00:00
2026-04-17 00:00:00
2026-04-17 06:00:00
2026-04-18 22:00:00
2026-04-19 04:00:00
2026-04-19 08:00:00
2026-04-19 23:00:00
2026-04-20 04:00:00
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2026-04-19 12:00:00
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Fig. 1 Distribution of Global Tracking Stations
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