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estimated by different mapping function models
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Fig. 2 Differences in tropospheric delay estimation
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RMSE of ZTD estimated by different mapping function models varies with latitude
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Assessment of Different ZTD Mapping Functions
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Abstract: Based on observation data from 77 GNSS stations worldwide, this study systematically eval-
uates the global applicability of four tropospheric delay mapping function models (GMF, NMF,
VMF1, VMF3) and their impact on the accuracy of precise point positioning(PPP). The zenith tropo-
spheric delay(ZTD) for each station was obtained using the PRIDE PPP-AR software. With the ZTD
products released by the Center for Orbit Determination in Europe(CODE) as a reference, a compara-
tive analysis of model performance was conducted across geographical zones (low/medium/high lati-
tudes, land/ocean, and altitude gradients). The results indicate that the existing tropospheric delay
mapping function models exhibit poorer accuracy in low-latitude, low-altitude, and oceanic regions.
The VMF series mapping function models perform better in addressing differences arising from chan-
ges in altitude and latitude, and both the GMF and VMF series models show significant correction
effects for oceanic stations. In terms of positioning accuracy in the U direction, the GMF, VMF3, and
NMF mapping function models perform best in low-latitude, medium-latitude, and high-latitude re-
gions, respectively. Overall, the GMF and VMF series mapping function models demonstrate superior
performance in global PPP data processing.
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