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Abstract It is an important step to estimate the GPS instrumental biases in the process of cal-
culating the ionospheric Total Electron Content (TEC) from GPS data, and the estimation of GPS
instrumental biases is the main source of errors in the GPS observed TEC. Therefore, study of the
estimated instrumental biases is helpful for understanding the accuracy of ionospheric TEC derived

from GPS observation. In this paper, data from two mid-latitude GPS stations was used to derive
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the instrumental biases of GPS satellites in solar maximum and minimum periods. The stability and
statistical characteristics of estimated instrumental biases observed at BJFS and URUM stations in
2001, 2007 and 2009 are given. The influence of ionospheric morphology on the estimation of GPS
instrumental biases was studied by analyzing the ionospheric data in the same periods. By com-
paring the estimated GPS instrumental biases under different ionospheric condition, the accuracy
and usability of GPS observed ionospheric TEC were analyzed. Results show that the stability of
estimated instrumental biases using GPS data from solar maximum period (in 2001) is poorer than
that from solar minimum period (in 2007 and 2009). The yearly RMS value of estimated instru-
mental biases in 2001 is about 1 TECU, and the yearly RMS value is about 0.8 TECU in 2007 and
2009. In view of hypothesis in the process of calculating the ionospheric TEC, combining with the
analysis of variability of ionospheric critical frequency observed at Beijing station, it is believed that
the connection between stability of estimated instrumental biases and the solar cycle phase is related
with the differences of ionospheric variability in solar maximum and minimum. Study on the stability
of estimated instrumental biases indicates that the accuracy of ionospheric TEC derived from GPS
observation is different in different solar cycle phase, and the error of ionospheric TEC caused by

instrumental biases of the satellites is about 1 TECU.

2013, 33(4)
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Table 1 Annual RMS (Unit TECU) of Differential Code Biases (DCB)
in 2001 and 2009 estimated from GPS data of BJF'S station

PRN 2001 4¢ 2009 4E PRN 2001 4¢ 2009 4F PRN 2001 4F 2009 4F
1 1.1461 - 12 - 0.8503 23 0.8524 1.0520
2 1.0782 0.5949 13 1.2572 0.9728 24 0.9775 0.6417
3 0.9266 0.6733 14 0.9553 0.5963 25 0.9392 0.7111
4 0.9768 0.5835 15 0.9597 0.6540 26 0.9256 0.5926
5 1.2138 0.8524 16 - 0.5581 27 1.1369 0.8843
6 1.2601 0.7093 17 0.9905 0.5822 28 0.9492 0.7084
7 1.0820 0.8236 18 0.9727 0.6761 29 0.8629 0.9647
8 1.2157 1.0927 19 0.9539 0.6929 30 1.1211 0.8483
9 1.1259 0.7879 20 1.4209 1.1613 31 0.9686 0.5318
10 1.0151 0.5784 21 0.8804 0.8257 32 - 0.9184
11 1.1842 0.8356 22 0.9265 0.5697 mean 1.0439 0.7588
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Table 2 Annual RMS (Unit TECU) of Differential Code Biases (DCB) in 2001 and 2007
estimated from GPS data of URUM station
PRN 2001 4 2007 4F PRN 2001 4 2007 4¢ PRN 2001 48 2007 4
1 0.9558 0.8103 12 - 0.7083 23 0.6810 0.8236
2 0.9154 0.6855 13 0.9433 0.8052 24 0.7753 0.5153
3 1.2168 0.9256 14 0.9163 0.6526 25 0.8372 0.6992
4 0.7502 0.6338 15 0.6079 - 26 1.1907 0.9133
5 0.9753 0.7762 16 - 0.5855 27 0.7782 0.6294
6 0.8444 0.6363 17 0.7122 0.7305 28 1.0193 0.7745
7 0.8895 0.6789 18 0.5811 0.5389 29 0.8536 0.9189
8 0.8114 0.6860 19 0.8275 1.0011 30 1.0087 0.7560
9 1.0796 0.9080 20 1.1731 1.1962 31 0.9239 0.7584
10 0.8597 0.6276 21 0.7902 0.5500 32 - 0.5721
11 1.3155 1.2282 22 0.9093 0.5816 mean 0.9015 0.7518
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Fig.5 Diurnal variation of ionospheric Fa layer peak electron density observed at Beijing station in March and

September of both 2001 and 2009, and each line presents the diurnal variation of Ny F»
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