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Abstract The solar wind is the direct cause of the geomagnetic disturbance. In this paper, based on
the feature selection and similarity algorithm of machine learning, a recommended model is established
to search for cases whose characteristics are similar to the current solar wind in historical solar wind

data, and to obtain the prediction of the geomagnetic Kp index. Tested on 120 solar wind cases
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randomly selected from 1998 to 2019, the results show that the solar wind cases which have similar

geomagnetic effects to the input solar wind can be worked out successfully by proposed model . And the

root mean square error between the Kp index of the optimal case recommended by the model and the

actual value is 0.79, and the correlation coefficient is 0.93. Different from traditional forecast models, the

proposed recommended model in this paper can not only provide a geomagnetic Kp index as a forecast,

but also give a clearer and more intuitive comparison of the changes between the solar wind

characteristic parameters according to the time series. Even because the historical events have already

happened, we can artificially find more dimensional information of the similar historical cases, which

makes forecasters better combine their own experience in Kp index forecasting.
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Table 2 Comparison between the model proposed in this paper and the existing typical models
P LIPS HEFITH H] /b LEPEY YRRz
Costello™ v, B, B, 1 0.75 —
Boberg"”! v, N, B, 3 0.77 0.99
ApLY v, N, B, B., Kp 1 0.92 —
Bala Model 17 Boyle index, Kp 1 0.863 0.71
Model 2 Boyle index, Kp 2 0.854 0.82
Model 3 Boyle index 1 0.852 1.12
Model 4 Boyle index 3 0.845 1.12
Liuyang Model"! v, N, B, B, B., d$/dt, n'*’ 1~3.5 0.88 0.65
AR R v, B, 1~3 0.93 0.79
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Table 3 Distances of 3 recommanded cases and Kp error in different Kp indexes

Kp AT T0p1(¥i’sﬂﬁ%fj.45) Top2($ﬁﬂﬂﬂﬁﬁi5‘08) T0p3(¥ﬂ‘]ﬂﬁﬁi5‘47)
Kp PR xiinss KpF¥y#extinss Kp P32

0 3 0.70 1.43 1.23
1 11 0.46 0.55 0.71
2 5 0.38 0.24 0.24
3 9 0.81 0.43 0.48
4 12 0.78 1.81 1.33
5 20 0.66 1.12 1.36
6 20 0.90 0.73 0.85
7 13 0.51 0.52 0.57
8 24 0.57 1.13 0.98
9 3 0.23 0.88 1.68
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