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#z1 FZTD EBERSRESHENE

Z4i/(°)  PhPa ehPa TK B/K-km') ¥ T.K

-90 10232 0.67 2249 3.74 1.05 2329
—65 983.8 354 2672 —5.77 2.78 258.5
-31 1019.7 1580 2924 —8.15 346 2814
-5 1010.7 26.65 299.5 —8.28 2.85 2873
5 1010.1 2742 300.1 —8.40 2.51 286.7
15 1010.6 23.83 300.4 —7.85 3.12 2878
35 1018.9 15.04 2935 —-7.01 321 2775
60 1012.7  6.83 2747 —4.30 2.55 264.6
80 1016.5 3.02 261.6 —-0.77 1.92 2555
90 1016.8  2.67 2593 1.15 1.67 2548

2 FZTD EESFZRBHIRE

4iEE/(°) PMmPa emPa  TK  B/K-km™') v  T.K

-90 =17 0.85  22.04 —4.65 1.03 5.8
—65 0.3 1.34 5.85 -2.31 0.23 3.8
=31 -2.5 3.42 3.49 —-0.07 -0.2 3.1
=5 —-1.1 1.37 0.33 —-0.01 -0.2 -0.5
5 -0.7  -0.05 0.21 0.10 0.15 0.7
15 1.8 =374 -1.55 0.42 0.5 —0.1
35 34 805 -7.15 —-0.49 005 -7.0
60 1.4 -495 -13.58 1.60 -03 -104
80 23 -2.89 -13.30 3.15 -0.5 -10.6
90 33 289 -14.71 7.63 -09 -10.8
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REGT cm
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FZTD 4.41[2.189] -0.3[-8.3 8]
UNB3m 5.1[1.912.4] 1.1[-9.3 11.5]
EGNOS 5.1[1.711.9] 0.3 [-11.410.5]
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A optimized fusion zenith tropospheric delay model-FZTD

QUAN Xuezhen!, ZHANG Jie!, SONG Xiurong', YANG Bin?

(1. Qinghai Basic Surveying and Mapping Institute, Xining 810001, China;

2. School of electrical and information engineering, Hunan University, Changsha 410082, China)

Abstract: Tropospheric delay is one of the main error sources that affect the accuracy of Global

Navigation Satellite System (GNSS) navigation and positioning. One effective way to weaken the influence

of tropospheric delay is the model correction method. This paper has proposed a simple and accurate fusion

tropospheric delay model (FZTD) by combining the simplicity of the UNB3 model and the high-precision

characteristics of the GPT2w model. The accuracy of the purposed model was verified by using the
International GNSS Service (IGS) troposphere zenith delay (ZTD) data over 2011—2015. The results show
that root mean square (RMS) and bias values of the FZTD model are 4.4 cm and —0.3 cm, respectively, which
are smaller than the traditional models UNB3m (RMS: 5.1 cm, bias: 1.1 cm) and EGNOS (RMS: 5.1 cm,

bias: 0.3 cm). Its global accuracy has increased by 14%, and the improvement is particularly obvious in the

southern hemisphere, especially in the Antarctic region, the accuracy has increased by nearly 3 times. The

FZTD model makes up for the shortcomings of the traditional models that there are large differences in

accuracy between the northern and southern hemispheres. The total meteorological parameters of the new

model are only 120, which are drastically reduced compared to the GPT2w model, which makes it possible to

be hardwired in the GNSS receivers.

Keywords: tropospheric delay; real-time GNSS application, UNB3m model; GPT2w model; accuracy

validation
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