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Abstract. The study presents methods for filling missing values in geomagnetic data based on the k-Nearest
Neighbors (KNN) algorithm and Multiple Imputation by Chained Equations (MICE). The effectiveness of these
algorithms was analyzed using data from the geomagnetic monitoring network of the Research Station of the
RAS, focusing on two types of events: regular Sg-variations and geomagnetic storms. According to the results,
the kNN algorithm demonstrates high accuracy in reconstructing regular variations with a Mean Absolute Error
(MAE) of £ 0.4 nT. However, its accuracy significantly decreases during geomagnetic storms (MAE = 5.7 nT). In
contrast, the MICE algorithm performs better in these challenging conditions, reducing the MAE to 1.1 nT by
leveraging correlations between monitoring stations. A combined approach, utilizing kNN for preliminary
imputation followed by MICE for refinement, proved effective both for filling missing values at the remote Karagai-
Bulak station and for addressing impulsive outliers in the data. Additionally, it was shown that the proposed
approach can be applied to analyze magnetic disturbances recorded at a nearby station caused by the operation
of the ERGU-600 system. The results confirm the potential of the methods to automate the analysis of
multidimensional data, which is particularly crucial when working with large volumes of geomagnetic data.
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