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Abstract: The scientific prediction of the the future scale of urban rail transit networks is crucial to the planning, construction

of urban rail transit networks, and urban layout development. This study investigates the effective prediction of the urban rail

network scale based on the urban rail network scale data and impact indicators by combining the advantages of two models.

First, this work briefly analyzes the factors influencing the scale of the urban rail network from the aspects of policy, economy,

city scale, and travel demand. Then, the gross domestic product, tertiary industry value, population scale, construction land

scale, and daily passenger volume are extracted as model input indicators based on the correlation analysis method. Second,

the prediction model of the urban rail network scale is formulated based on the back propagation neural network model, and

the traffic demand method is employed to adjust the prediction results by solving the entropy weight vector. Finally,

considering the scale of the Guangzhou railway network as an example and the minimum error as the objective to optimize the
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number of hidden layers and neurons, the activation functions of the proposed model are identified. The results show that the
scale value of the Guangzhou railway network predicted for 2023 is 745.2 km, which is 5.9% lower than the actual planning
value. This indicates that the scale of the development planning of the Guangzhou railway network can still be improved. This

study provides theoretical support to the planning and optimization of urban rail transit networks.
Keywords: rail transit; network scale prediction; entropy weight vector; back propagation (BP) neural network model; traffic

demand method
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Table 1 Scale and influence index data of
Guangzhou rail transit network

%5 H 3 o FZFh AT #EAR
kg EEE L P AR sy

km (FAK/M) it A km®
1999 185 17.2 2139 1049.8 685.0 411.6
2000 18.5 17.6 2376 1249.7 700.7 450.2
2001 18.5 17.4 2 686 1463.5 712.6 488.8
2002 27.4 23.7 3001 16712 720.6 527.4
2003  37.0 32.6 3497
2004 37.0 449 4116
2005 53.0 58.5 5154
2006 116.0 76.9 6074

2007 116.0 130.0 7109

18789 7252  566.0
2182.6 7377  608.0
2978.6 750.5 670.5
34985 760.7  757.1
41525 7735 843.7
2008 116.0 153.0 8216 48903 7842 844.0
2009 150.3 165.0 9138 5560.8 794.6 895.0
2010 235.7 400.0 10748 6557.5 806.1 952.0

2011 235.7 449.0 12423 76419 814.6  990.1

2012 260.2 507.0 13551 8616.8 8223 10069
2013 260.2 564.0 15420 9963.9 8323 1023.6
2014 260.2 624.0 16 707 108629 8424 1035.0
2015 258.5 659.0 18100 12086.1 8542 1237.6
2016 309.0 701.7 19611 134453 8633 1249.1
2017 364.8 767.8 21503 152544 8725 1269.6
2018 463.9 802.6 22859 16401.8 927.7 1289.0
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Table 2 Correlation between line length and network
scale impact indices
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Figure 1 BP neural network model algorithm
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Figure 2 Model fitting error values of different neurons
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Figure 3 Actual and predicted values of Guangzhou

rail transit network
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