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Satellite Navigation System

XIE Jie ZHANG Bo HOU Bo YAO Zhicheng LIU Guangbin

(The Second Artillery Engineering College of PLA, Xi’an T10025)

Abstract The simulation model of Galileo ionospheric parameters based on IGRF is proposed
to solve the problem that ionospheric parameters estimation is related to geomagnetic coordinates.
Using IGRF, the geomagnetic elements of the geomagnetic field and the Electron Density can be
computed at a given location and time, sequentially, the ionospheric parameters of Galileo can
be calculated. The simulation results show that the ionospheric delay calculated by this model is
consistent with the value observed by IGS, and the precision is higher than those by other models,
which proves that the high precision simulation of the Galileo ionospheric parameters is realized.

Key words Ionospheric error, NeQuick model, Galileo satellite, IGRF model
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Table 1 Error between NeQuick model and GIM

/) 2B/ ()
20 25 30 35 40 45 50
0 0.010 888 968 0.007 627 86 0.0015127  0.00981436  0.0094647  0.0028111 0.000 704 289
2.5 0.007 476 682 —0.00947832 —0.003002 —0.0079213 —0.009807  —0.006 92 0.000 222514
5 —0.008 568 22 —0.00382056  1.4573202  1.85418522  0.7809637  0.0025504 0.002 872028
7.5 —0.008951199  0.852808 364  2.394 665 2 2.4229012 0.8761727  0.006 562 2 0.001 049 233
10 —0.000512784  0.007890428  0.6897301  0.55698017  0.0002216 0.002 731 —0.002 307 481
12.5 0.006 623 532 0.008 562 505 0.006 154 —0.009 561 —0.010553  0.0024284 0.006 928 704
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22.5 2.047 497049 3.439573718  3.8537178  2.96479637  1.0900635  —0.004001 0.001 199 665
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Table 2 Average error and mean square deviation of ionospheric delay of different time
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2009-01-22  11:00:00 450 2.0617 2.4943 31 379

2009-04-15  22:00:00 450 1.2101 2.7841 32 377

2009-07-04  16:00:00 450 0.8897 2.8579 30 210

2009-10-26  08:00:00 450 1.0792 2.2941 32 179
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