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Abstract : The tropospheric delay is one of the most important error source in GNSS positioning, which is often
corrected by troposphere model. In this paper, meteorological data measured in GPS station and highly precise
Numerical Weather Models (NWMs) data of ECMWEF are used to calculate zenith tropospheric delay (ZTD)
with methods troposphere model and integration, and the ZTD measured by Water Vapor Radiometer (WVR)
was used as reference. On this basis, the correction value of delay was used to precise point positioning (PPP) in
single station to analysis its effect on the PPP accuracy, evaluating the applicability of ECMWF layered data in
Shanghai .Result show that:(1)Compared to ZTD measured by WVR, resolution of 0.125 °of the ECMWF
layered data bias is 0.60 cm and RMS is 2.64 cm, better than the observed meteorological data whose bias and
RMS is -4.85cm and 8.23cm.(2) Applying the precise ZTD observed by ECMWEF to kinematic PPP,
compared to SAAS model position accuracy is improved by 53% in up direction. We conclusion that WVR
and ECMWEF layered data can assist in GNSS precision positioning ,it’s also mean ECMWF meteorological data
has a good performance when used to correct troposphere delay in GNSS navigation and position in Shanghai.
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Figure 2.Zenith Troposphere Delay various with Height
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Figure 3.Zenith Delay of ECMWF,SAAS model and bias
compared to WVR
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Figure 4.Zenith Delay of ECMWF,SAAS model and bias
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Figure 5.Comparison of kinematic PPP using different
troposphere delay
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