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Abstract: To improve the total electron content ( TEC)
accuracy retrieved by multi-mode GNSS ( global navigation
satellite system) , this paper addresses the distinctions of TEC
retrieved from GPS(global positioning system) and GLONASS
(global orbiting navigation satellite system) using global and
Chinese GNSS stations. It indicates that TEC retrieved from
GPS is more accurate than that from GLONASS. The regional
model results in China show that the GPS/GLONASS TEC
correlation coefficients increase with latitude and GLONASS
underestimates TEC compared with GPS. The difference has

the relationship with constellation configuration, signal
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system and orbit design difference. The TEC difference has
latitude and local time dependency, and critical frequency of
F2 layer (foF2) has similar phenomena with local time and
geographic latitude dependency. Based on the study, a newly
weighting function is designed for GLONASS measurements.
The results show that the method will improve the bias and
the root mean square (RMS) by 15% and 20% respectively in
GPS and GLONASS combine mode.

Key words: ionosphere; total electron content (TEC); GPS
(global positioning system); GLONASS (global orbiting
navigation satellite system); critical frequency of F2 layer
(foF2)
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Fig.3

Difference between average and standard
deviation of GPS TEC and GLONASS TEC
over the world in different stations TECU

GPS TEC  GLONASS TEC

FEOAR T AR
Wz WE Wz HE

Bk 2R Ei)s:3

PALM  64.1°W 64.8°S  —0.7 1.2 —1.8 1.4
SYOG  39.6°E 69.0°S .5 0.8 1.2 1.8
CAS1 110.5°E 66.2°S .3 10 0.5 1.2
CORD  64.5°W 3.5°S  —0.2 0.9 —2.2 1.5
RBAY 28.8°E 32.1°S  —0.8 0.4 —1.9 0.9
NNOR 115.8°E 31.0°S .4 0.6 —1.0 1.0
SAGA  78.6°W 1.6°S .5 2.3 —1.4 3.0
MBAR  30.7°E 0.6°S —1.3 1.0 —39 2.3
NAUR 110.4°E 1.5°N  —2.4 1.9 —3.4 2.2
BRMU 64, 7°W 32.3'N  —2.1 L6 —2.1 1.8
WUHN 114. 3°E 30.5°N  —0.4 1.5 —3.7 2.9
RAMO 34.8°E 30.6°N  —0.9 1.6 —0.7 2.0
WHIT 68.5°W 63.7°N —0.6 1.0 —0.9 1.6
YAKT 129.7°E 62.0°N  —1.1 1.2 —1L9 2.1
SVTL  29.8°E 60.5°N —1.6 0.6 —17 0.9
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