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Fig. 1 Demonstration of assimilation derived 3D electron density (a) (c) and corresponding peak

electron density map (b) and total electron content (TEC) map (d)
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Fig. 2 lonosphere and multiple radio wave
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Table 1 Specific requirement of communication applications
on ionosphere and current common solution
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Fig. 3 Modules of numerical ionosphere
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Fig. 4 Examples of typical ionospheric
theoretical model frameworks
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Fig. 5 Distributions of radio occultation events observed by 6 COSMIC satellites during one day (a);
lonospheric pierce points of IGS GNSS stations (b)
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Abstract

In real applications regarding ionospheric radio wave propagation, the community usually needs appropriate ionospheric

parameters on a case by case basis, due to different methods, models, and requirements in the forecast. The kind of ‘lack of coordination’
way not only wastes resources but also degrades the application performance. In this paper we propose a new concept ‘numerical
ionosphere’ to describe the past, present, and future of ionospheric parameters through assimilating multiple observations into the model to
solve the demand of different ionospheric parameters in various engineering applications efficiently and comprehensively.Then, we address
the necessity and status of numerical ionosphere development. Finally, we focus on the main content and technical bottleneck of numerical
ionosphere.
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