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Abstract 5 

This paper presents a quantitative comparison of several widely used interpolation algorithms, i.e., 6 

Ordinary Kriging (OrK), Universal Kriging (UnK), planar fit and Inverse Distance Weighting (IDW), 7 

based on a grid-based single-shell ionosphere model over China. The experimental data were collected 8 

from the Crustal Movement Observation Network of China (CMONOC) and the International GNSS 9 

Service (IGS), covering the days of year 60–90 in 2015. The quality of these interpolation algorithms 10 

was assessed by cross-validation in terms of both the ionospheric correction performance and 11 

Single-Frequency (SF) Precise Point Positioning (PPP) accuracy on an epoch-by-epoch basis. The 12 

results indicate that the interpolation models perform better at mid-latitudes than low latitudes. For the 13 

China region, the performance of OrK and UnK is relatively better than the planar fit and IDW model 14 

for estimating ionospheric delay and positioning. In addition, the computational efficiencies of the 15 

IDW and planar fit models are better than those of OrK and UnK.  16 
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1. Introduction 19 

Ionospheric delay is one of the main sources of error in Global Navigation Satellite System 20 

(GNSS) positioning and navigation. It is usually caused by the disturbing influence of the temporally 21 

and spatially varying ionization of the ionosphere, and it can reach more than 100 meters during severe 22 

ionosphere storms. Therefore, to achieve the highest possible location accuracies, one must correct the 23 

delay imposed on the signals by the ionosphere. Fortunately, thanks to the dispersive nature of the 24 

ionosphere, the Total Electron Content (TEC) with high temporal-spatial resolution can be 25 

continuously extracted using dual-frequency GNSS observations. This is of great importance in many 26 

scientific studies, such as space weather monitoring, research and applications or Earth observation 27 
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