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Abstract: Aiming at how to assess the Beidou satellite-based augmentation system (SBAS) iono-
spheric models in model accuracy, model timeliness and other aspects totally and effectively, this
paper proposes a new method that evaluating the accuracy of Beidou SBAS ionosphere model based
on the improved CODE model. The precision of CODE grid model can be improved by increasing
the data of crustal movement observation network of China stations in China. Based on this
model, the delay error, the change of correction ratio and the global coverage of Beidou regional
grid ionospheric model and Beidou SBAS ionospheric model are analyzed by using the data of nearly
one month in 2020, and the accuracies of Beidou ionospheric models from different global latitudes
are analyzed. The results show that the accuracy of the modified code model meets the evaluation
requirements, and is more consistent with the actual ionospheric changes in China, Beidou regional
grid ionosphere model and Beidou SBAS ionosphere model have the same accuracythat is better
than 0. 3m, and the correction ratios are more than 80% ; the coverage of the Beidou SBAS iono-
sphere model is significantly larger.
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Fig. 1 BD regional grid ionospheric data

[i] B} g T[] s B ) AL Sl SBAS HL 3L $E T
Mestypel8 1 Mestype26 {5 B4, 3 X 38 B H, B
JZ 5 B AT WAL B S 15 3 SBAS HL 5 2 Bl Sk,
mE 2 pioR . RS S Rl SBAS HL B 2 A it
SISl B 2 A A 2 A 3 R, dBSRIX
Il e, 2 2 BN B) B Smin, AR IEA 320 A%
#1db3l SBAS HL B 2 A A1 BCHE (BB 6min ., B 4 3

A 2555 A& A

B 2 dts SBAS R THE
Fig. 2 Beidou SBAS original message data
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Tab. 2 Precision of improve CODE model
relative to CODE(TECu)

A B 153d 154d 155d 156d 157d
1 1.45 1.31 1.76 1.27 1.18
2 1.43 1.42 1.70 1.56 1.42
3 1.74 1.72 1.73 1. 69 1.40
4 1.54 1.42 1.93 1.63 1.47
5 1.34 1.26 1.71 1.39 1.48
6 1.15 1.65 1.98 1.50 1.51
7 1.29 1.73 1.68 1.68 1. 64
8 1.61 1.48 1.78 1.29 1.26
9 1.56 1.15 1. 65 1. 84 1.53
10 1.33 1.74 1.88 1. 36 1.61
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Tab.3 GIVEI definition table of Beidou regional grid ionosphere
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GIVE(m,99. 9%)
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Tab. 4 GIVEI definition table of Beidou SBAS ionospheric

GIVEI GIVE/m otve/m?
0 0.3 0. 0084
1 0.6 0.0333
2 0.9 0.0749
3 1.2 0.1331
4 1.5 0.2079
5 1.8 0. 2994
6 2.1 0.4075
7 2.4 0.5322
8 2.7 0.6735
9 3.0 0. 8315
10 3.6 1.1974
11 4.5 1. 8709
12 6.0 3.3260
13 15.0 20. 7870
14 45.0 187. 0826
15 R A R A )

Current Grid Ionospheric Correction Monthly
Accuracy of BDS in Jun of 2020
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Fig. 5 Monthly average GIVEI results of Beidou

regional grid ionosphere

Current Grid Tonospheric Correction Monthly
Accuracy of BDS in Jun of 2020
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Fig. 6 Monthly average GIVEI results of Beidou

SBAS ionosphere
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Current Grid Tonospheric Correction Monthly

Accuracy of BDS in Jun of 2020
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Fig. 7 Monthly evaluation results of Beidou regional

grid ionospheric delay error
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Fig. 9 Monthly assessment results of Beidou regional

grid ionospheric correction ratio
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Accuracy of BDS in Jun of 2020
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Fig. 8 Monthly evaluation results of Beidou SBAS

ionospheric delay error
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Fig. 10 Monthly assessment results of Beidou SBAS

ionospheric correction ratio
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Tab. 5 Performance statistics of BDGIM .BDSKlob.BD regional grid ion and bdsbas ion models

BDSKlob BDGIM BD Reg Grid Ion BDSBAS Ion
RMS Per RMS Per RMS Per RMS Per
D 1. 66 65.78 0.43 69.72 — — — —
North
N 0.95 57.70 0.43 63. 94 — — — —
HL
A 1. 31 61.40 0.43 66. 83 — — — —
N D 0.46 79.07 0.33 83. 34 0.31 87.32 0. 30 87.10
Nort
MrI N 0.55 60. 26 0.22 82. 85 0. 26 83.90 0.27 82.45
) A 0.51 69.67 0. 28 83.09 0. 28 85.61 0. 28 84.78
N D 0. 50 82.63 0. 30 90. 46 0. 50 84.49 0. 59 81. 64
Nort
L;., N 0.78 45. 74 0.25 76. 84 0.28 77.35 0. 45 65.51
A 0. 64 64.18 0. 27 83.65 0. 39 80. 78 0.52 73.57
D 0. 83 77.09 0. 35 81. 84 0. 39 86.01 0. 39 85. 34
North N 0.75 54. 39 0. 29 75.17 0. 27 80. 97 0.33 76.97
A 0.79 65. 74 0.32 78.51 0.33 83.49 0. 36 81.16
D 3. 04 — 0. 46 49. 44 — — — —
South
N 2.06 — 0.29 52. 84 — — — —
HL
A 2.55 — 0. 38 51. 14 — — — —
D 1. 46 20. 37 0. 34 62.41 — — — —
South
MI N 1.27 25.22 0. 30 58.57 — — — —
: A 1. 36 22.79 0.32 60. 49 — — — —
D 1.37 49.13 0. 30 83.52 — — — —
South
N 1.07 30.13 0. 26 67.94 — — — —
LL
A 1. 22 39.63 0.28 75.73 — — — —
D 1. 95 38.70 0. 37 67.31 — — — —
South N 1. 46 29.19 0. 29 60. 77 — — — —
A 1.71 33.94 0.33 64. 04 — — — —
D 0.43 83.42 0. 29 88. 46 0.39 86.01 0.39 85. 37
China N 0. 65 54. 84 0. 20 82.96 0. 27 80. 97 0.33 77.01
A 0. 54 69. 13 0.24 85. 71 0.33 83. 49 0. 36 81.19
D 1. 41 65.69 0. 36 74.83 — — — —
World N 1.11 48. 74 0. 29 68. 29 — — — —
A 1. 26 57.22 0.32 71.56 — — — —
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Fig. 11  Accuracy results of Beidou ionization model in
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