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Abstract: With the full completion and opening of China’s BeiDou-3 navigation satellite system
(BDS-3), the BeiDou navigation satellite system has entered a new stage of development. The all-
around, multi-level and high-precision application based on BDS-3 has become a basic task in geo-
logical research. 10 MGEX tracking stations evenly distributed around the world are used to com-
prehensively evaluate the global availability of BDS-3 in terms of the number of satellites in 24 h,
position dilution of precision(PDOP), satellite data solution completeness rate and dual-frequency
uncombined precise point positioning(PPP) static/dynamic positioning solution. The results show
that the satellite tracking capability of the station is strongly correlated with the type of equipped
receiver and the regional location, the single BDS-3 satellite has strong continuous positioning ca-
pability worldwide, and the data solution completion rate can reach 100% when using the SEPT
POLARXS5 and JAVAD TRE_3 receiver. The horizontal and vertical direction positioning accuracy

are better than 2 cm and 3 cm, respectively. Besides, under the condition of combining BDS-2 and
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BDS-3 positioning, the static positioning accuracy is further improved by 37.6%, 25.3% and

38.9% in the east, north and elevation directions.

Key words: BeiDou-3 navigation satellite system (BDS-3); Uncombined precise point positioning

(PPP) ; Position dilution of precision(PDOP) ; Solution completeness rate; Positioning accuracy
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Fig. 2 Number of satellite receptions and PDOP of BDS-3 satellites of the six stations in DOY 038
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Tab. 2 Average number of satellites, PDOP and receiver types of BDS-3 of DOY 038 ~040 in 2023

Wl T2 Kt/ PDOP B LR 0w T B/ PDOP E LR
GUAM 11. 23 1. 65 SEPT POLARXS5 SGOC 11. 83 1. 44 JAVAD TRE_3
KOUG 7.95 2. 31 SEPT POLARX5TR ULAB 10. 98 1. 67 JAVAD TRE_3
KRGG 8.03 2.24 TRIMBLE ALLOY WUH2 11. 04 1. 85 JAVAD TRE_3
POTS 8.50 1. 88 JAVAD TRE_3 YEL2 8. 30 2. 14 SEPT POLARX5TR
RGDG 7.29 2.17 TRIMBLE ALLOY ZAMB 9.06 1.93 JAVAD TRE_3
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Xt F RS A AN 3 i) B B el AL BR T
YEL2 5 41, 4% W0 3k 347 0] 38 2 7K 7 I 1l % kG
JEOLT 2 cm, m AR 7 WA T 3 em, 3 HAESA BDS-
2 J v b — AL R TR I Sl = A B RS B, XFBR YEL2
D35t A1 B A 00 3l 5 37 5% 2 B 34 43 1, B BDS-3 7E
AR 7] AC T ) R e B O 1) 8 AL AR 2% v svn Bl vy GF
WA 1.42 ¢cm,0.83 cm #1 1. 84 cm, fill A BDS-2 &
Gila, =AW ALK 2253 A8 0,84 cm,0.47 cm
110 em. 20 B4R B 24 37. 6% .25. 3% Fl 38.9%
XF YEL2 W5l #8477 51 18 43 B A& B, 12 W0 3l 08 000 5 i
rh /DR UL I B R 5 T L 98 Ak 25 R T I Ay
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SN TR B A TR PDOP . F AT T 6 2 i 5
TR AH L2 () 5 57 JUAn] 4 72 58 85 A — 2 A FE DS
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Tab. 3 Static uncombined PPP east(E), north(N) and

elevation direction(U) positioning residuals cm

BDS-3 BDS-2 #1 BDS-3
il

VE VN vu VE VN Yu

GUAM 0. 65 0.49 1. 68 0. 56 0.22 1. 46

KOUG 1. 03 0.91 1.42 0. 96 0.73 1.12
KRGG 0. 94 0. 84 1. 38 0. 80 0.92 1.15
POTS 1. 25 0.56 1. 50 0.68 0. 17 0.68
RGDG 1.29 0.51 0.53 0.70 0. 25 0. 45
SGOC 1. 98 1.28 2. 14 1.15 0. 69 1. 87
ULAB 1.17 0.91 1. 05 1. 04 0. 27 0.58
WUH2 1.51 0.53 2. 04 0.72 0. 66 1. 56
YEL2 3.29 2. 10 4.91 1. 08 0. 31 1.22
ZAMB 1.13 0. 14 2.71 0.70 0.51 0.91

XF T Bl A N 4 Bz ) I il A6 BR 2 8085214 1
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BDS-3.DS-2 il BDS-3 BK 25 fif sk 22 158 1] 2 51, X
10 A~ il 13k 47 14 J5 4R (root mean square, RMS) 4t 1T
SIHTAT L B BDS-3 R GEAE AR [a) A6 5 1) R AR
o] € {7 5% 22 RMS 43 %] 4 2.62 cm, 1.63 cm Al
3.27 em,BDS-2 Hl BDS-3 filt & 19 = 4> J7 [1] 5E 11 5%
24510 1,95 em, 1. 17 cm Fl 2. 24 cm, il FAAS
MR G PPP f# nl A, 5 BDS-3 TR &R 48] il
FE A BRI R PRORG 25 PR A R B ELA B Y iR
ORGSR AAERE S BDS-2 Fl BDS-3 #E 178l & E
(DR o ST e 2 § o1 /= VAR o = N T
PE. (EAS UL BT I A SCHE RS B Ge 3 I 50 B 1 e sk
R T) B3 PN 8 9 DA 3 A v i3 25 0 (AT 4 B Bt
S H (R DU RN B

x4 FHAPPPEENMUFEIIBEMMKEE RMS

Tab. 4 Positioning residual RMS of kinematic uncombined

PPP in E, N and U direction cm
BDS-3 BDS-2 il BDS-3
W3l

RMSg  RMSy RMSy RMSEg RMSy  RMSy

GUAM 1. 55 1. 35 2.28 0.78 1. 15 1. 24
KOUG 2.23 2.02 2. 60 2.07 1.92 2.01
KRGG 3. 30 2. 40 3.97 3.09 1.93 3.70
POTS 2. 06 1.61 2.67 1. 96 1. 44 2.40
RGDG 2.95 1. 96 3. 36 2.61 1. 81 2.98
SGOC 3.03 1.98 2.99 2.58 1. 88 2. 14
ULAB 2. 88 1. 95 6.23 1. 50 1.73 5. 60
WUH2 1. 40 1.38 2. 36 1.04 1.17 1.91
YEL2 4. 37 3. 27 5.53 2.85 2.20 3.42
ZAMB 2.77 1.73 3.01 2.23 1. 65 2.74
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Fig. 3 24-hour dynamic residual in the three

directions of the GUAM station in DOY 038
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Fig. 4 The completeness rate of the data solution

for each test station
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