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Abstract A method based on maximum posterior estimation is proposed for the prediction of global
ionosphere. Using the rapid ionospheric products from the Chinese Academy of Sciences (CAS), the 1-,
2- and 5-day predicted Global Ionospheric Maps (GIM) are routinely generated with the proposed algo-
rithm. The qualities of CAS predicted GIMs as well as those from the Center for Orbit Determination of
Europe (CODE), European Space Agency (ESA) and the Polytechnic University of Catalonia (UPC),
are evaluated during 2008-2017 using Total Electron Content (TEC) references derived from the final
GIMs of the International GNSS Service (IGS), Jason altimetry and global GNSS reference stations. The
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consistency between CAS predicted GIMs and IGS final GIMs is 2.4~3.1 TECU during the test period.
Compared to Jason derived TEC observables, the precision of CAS predicted GIMs is on the level of

5.1~6.6 TECU over global oceanic regions. Compared to the TECs derived by global reference stations,

the ionospheric delay correction accuracy of CAS predicted GIMs is better than 80%. Overall, the quali-

ty of CAS predicted GIM performs at the same level with that from CODE, which is significantly better

than ESA and UPC predicted ones.
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Zero-order spherical harmonic coefficient time series and its spectrum analysis diagram
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Tonospheric TEC residual histogram of different predicted GIMs compared to IGSG

at 06:00:00 UTC on 29 June 2015
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Table 1  Analysis result of CAS, CODE, ESA, UPC 1- and 2-day predicted GIMs compared
with IGS-GIM from 2008 to 2017
B WP /d R/ TECU AN R /(%)

i 2 STD RMS
CASP1 3640 -0.79 2.79 3.06 18.7
CODP1 3636 -0.68 2.78 3.02 18.4
ESAP1 1885 -0.98 3.86 4.13 21.4
CASP2 3640 -0.73 2.14 2.45 19.7
CODP2 3637 -0.58 1.98 2.32 185
ESAP2 1848 -0.96 3.02 3.33 22.1
UPCP2 1919 0.58 3.4 4.32 26.8
CASP1-TEC
% TEC / TECU
—

CODP2 TEC

Latitude / (°)

ESAP2 TEC

Latitude / (°)

00:00 06:00 12:00 18:00 24:00
Local Time / LT

00:00 06:00 12:00 18:00 24:00
Local Time / LT

Bl 4 ORIFI TR GIM B 200 B b 5 10 14 537
Fig. 4  Global VTEC map in geographic latitude and local time coordinates
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Fig. 6 Different predicted GIMs bias (a) and STD (b) with time compared to Jason-2 TEC
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Table 2  Analysis result of CAS, CODE, ESA and UPC predicted GIMs compared with
Jason-2 TECs during 2008 —2016
¥ /TECU
Gk WPFRTHC /d AHXTR22 /(%
</ fhi% STD RMS /)
CASP1 3074 0.41 4.79 5.09 25.3
CODP1 3070 0.31 4.88 5.17 25.8
ESAP1 1869 0.43 5.87 6.08 27.8
CASP2 3074 0.42 4.89 5.31 26.4
CODP2 3071 0.38 4.85 5.19 26.0
ESAP2 1836 0.46 6.12 6.49 29.6
UPCP2 1888 1.99 5.47 6.67 28.5
CASP5 3074 0.48 5.97 6.58 32.6
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Fig. 7 Comparison between the predicted GIM-TEC and the measured TEC over the station
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Table 3  Analysis result of CODE and CAS predicted GIMs compared with GPS-dSTEC

Gk it/ Ty AHXFER2E /(%)

i 2% STD RMS

CASP1 0.06 2.32 2.40 16.9
CODP1 0.16 2.35 2.43 16.5
CASP2 0.07 2.35 2.44 174
CODP2 0.13 2.34 2.49 16.9
CASP5 0.07 2.81 2.91 20.6
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