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Abstract

Urban rail transit passenger flow forecasting is an important content of urban rail transit network
research. Modeling and forecasting the historical passenger flow of existing opened lines can not
only provide accurate passenger flow change information for the transportation management de-
partment, optimize the train operation plan, but also provide countermeasures for the abnormal
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passenger flow of the station in case of emergencies. Based on the data processing of subway sta-
tion passenger flow, an urban rail transit passenger flow prediction model based on autoregres-
sive moving average model (ARIMA) and prophet is established, and the prediction accuracy of the
two models is compared. The results show that the prediction accuracy of Prophet model is rela-
tively higher than ARIMA model, but the prediction of the two single models is still not accurate
enough. Therefore, in the follow-up study of passenger flow forecasting, passenger flow forecast-
ing should be combined with various models and according to different time granularity.
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Figure 1. Actual daily passenger flow
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Figure 2. Autocorrelation and partial autocorrelation coefficient diagram
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Figure 3. Fitting results of actual measurement and prediction
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Figure 4. Non periodic trend of passenger flow
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Figure 5. Seasonal change of passenger flow in weeks
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Figure 6. Seasonal change of passenger flow in year
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Figure 7. Prophet model fitting and prediction results
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Table 1. Values of evaluation indexes of two models
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PEAN AR HE R2 MSE MAE MAPE
ARIMA 0.74 10.799 2.308 0.087
Prophet 0.82 8.818 2.036 0.076
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Table 2. Comparison of passenger flow prediction results of two models
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2021/12/18 26.26 29.4 28.62 11.96 8.99
2021/12/19 23.75 27.62 26.87 16.29 13.12
2021/12/20 29.22 30.1 29.15 3.01 0.23
2021/12/21 29.11 29.96 29.65 2.92 1.87
2021/12/22 30 29.8 30.11 0.67 0.37
2021/12/23 30.1 29.26 29.87 2.79 0.76
2021/12/24 25.79 30.83 28.45 19.54 10.31
2021/12/25 27.45 30.17 28.88 9.91 5.21
2021/12/26 22.29 29.35 28.72 31.67 28.85
2021/12/27 29.03 29.94 30.71 3.13 5.80
2021/12/28 29.65 30.87 31.63 411 6.69
2021/12/29 30.36 29.98 31.88 1.25 5.00
2021/12/30 31.26 29.59 34.00 5.34 8.76
2021/12/31 45.63 30.06 43.83 34.12 3.94
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