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Application of Data Assimilation in Space Weather
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Abstract Space weather events caused by solar activities such as flares and Coronal Mass Ejections
(CMEs) can affect the magnetosphere of the Earth, the middle and upper atmosphere, ionosphere, the
safety of satellite operation and human health directly or indirectly. Therefore, the prediction of space
weather events is particularly important. In the case of sparse observation and asynchronous sampling,
data assimilation can increase the prediction ability of the model, self-consistent analysis of model
variables can be carried out, and the introduction of data assimilation method in numerical prediction
can improve the reliability of the prediction. This paper mainly introduces the application of data
assimilation in the atmosphere, ionosphere, magnetosphere, the Sun and other planets from the
perspective of data assimilation methods. The potential applications of data assimilation in space
weather in the future are also discussed.
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Fig. 5

A schematic of how the BRaVDA scheme works. The inner boundary (the white circle) is updated using

information from observations from a position behind Earth in its orbit (the yellow star). The updated model
conditions (the purple regions) persist in the model domain such that they impact

forecasts at Earth’s location (the black circle)
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Comparison of the truth (red), observations (black dashed lines), and the analysis (blue) at

the observation point located in the center of the model grid
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Error sources and error characteristics of data assimilation systems (Arrows and serial numbers

indicate the assimilation process as the model evolves forward)
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