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Refinement and Evaluation of Ionospheric Empirical Models

in the Mid—low Latitude Region
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Abstract: The ionospheric delay error is one of the main error sources in satellite navigation and positioning. The global positioning system
(GPS) and the Beidou-3 satellite navigation system use Klobuchar model and BDGIM model to correct the ionospheric delay error for
single-frequency users respectively. Based on the GNSS observation data established by Sinopec in Guangdong Province, we established regional
refined Klobuchar and BDGIM ionospheric empirical models, and evaluated the model accuracy using the CODE GIM products and SPP posi-
tioning. The experimental results show that the average annual correction rate of original BDGIM parameters can reach 72.83%, which is signifi-
cantly higher than the original Klobuchar parameters. Through regional refinement, the correction rate of BDGIM model is increased to 87.63%,
and the SPP plane accuracy can reach sub meter level. The correction rate of Klobuchar model can also be increased to 74.3%, which significantly
enhances the positioning accuracy. Affected by the total amount of ionospheric delay, the original parameters of two models show that the correction
rate in spring and autumn is better than that in winter and summer. After refinement, the seasonal difference in the correction effect is significantly
reduced.
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