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M Fig.1 Curve of Dst index during January 2013
1
Tab.1 Stations list
1GS /(9 /()
GUAM 144. 868 3 13.589 3 ASHTECH UZ-12 ASH701945B M
PIMO 121.077 7 14.635 7 ASHTECH UZ-12 ASH701945C M
TNML 120. 987 3 24.798 0 AOA BENCHMARK ACT AOAD/M T
TWTF 121.164 5 24.953 6 ASHTECH Z-XII3T ASH701945C M
USuUD 138.362 0 36.133 1 ASHTECH UZ-12 AOAD/M T
MIZU 141.132 8 39.135 2 SEPT POLARX2 TPSCR3 GGD
NRC1 284.376 2 45.454 2 JAVAD TRE G3T AOAD/M T
ALGO 281.928 6 45.958 8 TPS NET-G3A AOAD/M T
YSSK 142.716 7 47.029 7 ASHTECH Z-XII3 ASH701933B M
GOPE 14.785 6 49.913 7 TPS NETG3 TPSCR. G3
DUBO 264.133 8 50. 258 8 TPS NETG3 AOAD/M T
PTBB 10.459 7 52.296 2 ASHTECH Z-XII3T ASH700936E
ONSA 11.925 5 57.395 3 JPSE GGD AOAD/M B
CHUR 265.911 3 58.759 1 TPS NET-G3A ASH701945E M
YELL 245.519 3 62.480 9 AOA SNR-12 ACT AOAD/M T
HOFN 344.813 2 64.267 3 TPS E GGD TPSCR3 GGD
MCM4 166. 669 3 —77.838 3 ASHTECH UZ-12 AOAD/M T
NYAL 11. 865 3 78.929 6 TRIMBLE NETRS AOAD/M B
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Fig. 2 Variations of 1GS stations DCBs during
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Tab. 2 Standard deviations and mean values of the
difference of DCB between the computed and IGS results
1GS
/ns /ns /ns /ns
USub —1.01 0.41 —0.72 0. 54
MIZU —0.98 0. 44 —1.00 0.45
NRC1 —0.33 0. 34 0.55 0.28
ALGO —0.37 0. 40 0.51 0. 24
YSSK —0.50 0.40 —0. 80 0.49
GOPE —0.29 0.18 —0.01 0. 26
DUBO 0.01 0. 33 —0.22 0. 56
3 2013-01 1GS PTBB 0. 04 0.21 0.13 0. 30
( ) ONSA 0. 46 0.32 —0.15 0.24
Fig.3 Variations of IGS stations DCBs during CHUR 0.37 0.33 —0.17 0.53
January 2013 (method 2) YELL 0. 38 0.35 —1.14 0. 66
HOFN —0.29 0.41 —1.21 0. 88
MCM4 —0.47 0. 81 —1.16 0. 88
, 4, 5 . NYAL —0.06 0.52 —0. 84 0.93
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ter and Receiver Differential Biases and the Ionospheric To-

Methods for Estimation of Single Station Differential

Code Biases by GPS Phase Observations
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Abstract: Differential code biases (DCB) are major source of errors in computing the total electron
content (TEC) of the ionosphere from GPS measurements. Although instrumental satellite bias values
are available from various International GPS Service (IGS) analysis centers, receiver biases are pro-
vided only for very few GPS stations. Some other methods are needed to solve receiver DCB values for
plenty of other GPS stations. In this study, on the basis of the GPS code and phase observations in
Jan. 2013 at IGS stations distributed in different latitudes, some effective methods are developed to
estimate receiver DCB values for a single GPS station. It is shown that the differences between receiv-
er DCB values estimated and those released by IGS are almost less than 1.5 ns, and monthly averages
of the differences are below 1.0 ns for most receiver stations.

Key words: GPS; single station; phase data; total electron content( TEC) ; differential code biases(DCB)
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