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Multi-scenario traffic land demand forecasting based on
grey system-BP neural network model:
A case study of urban agglomeration in the middle reaches
of the Yangtze River
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Abstract In order to explore a reasonable way to scientifically predict the demand for regional traffic land and guide
the delimitation of the scale of traffic land in the compilation of territorial spatial planning, a grey-BP neural network
model is proposed to identify the main socio-economic factors. Taking the urban agglomeration in the middle reaches of
the Yangtze River as study case, the typical cities are selected based on the stage characteristics of urban
agglomeration development while forecasting their future demand scales for traffic land are forecasted. Three scenarios

were set up to forecast the demand of traffic land. The results show that: 1) The level of urbanization, degree of
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industrial structure and endowment of labor resources are the main social and economic factors affecting the demand of

traffic land in the middle reaches of the Yangtze River. 2) By comparing the results of different methods of traffic land

demand prediction through system simulation experiments, it is found that the prediction method based on grey-BP

neural network model has higher accuracy and less error, and this prediction method has certain applicability to the

prediction of regional traffic land scale. The forecasted demand for traffic land in the middle reaches of the Yangtze

River in 2020 and 2030 are 312 200 and 490 700 hectares, respectively. 3) Under different scenarios, the results of

traffic land demand forecasting in the middle reaches of the Yangtze River are obviously different. The baseline scenario

can be used as the bottom line for delineating the scale of traffic land, the general scenario can be used as the

benchmark, and the ultimate scenario can be used as the red line. The reasonable scale of traffic land in the middle

reaches of the Yangtze River should be based on the benchmark, which is between the bottom line and the red line.

Keywords grey system-BP neural network model; multi-scenario; traffic land use; prediction
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Fig. 1 Location sketch map of urban agglomeration in the middle reaches of the Yangtze River
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Table 4 Neural network sample simulation prediction results table

A b o= —= 3238 FH
IR y . —— B'd
U s MARS AR/ 0 s .

AL/ % - , /% diH b/ UIgREH MR
E Ay , /% km "’ km , . - .

Occupation o Proportion  Occupation Training Relative
Year ) Urbanization  Employment Population .

ratio of of Industry ratio of output error
rate Number of density
urban land and Services traffic land
per unit

2009 0.016 6 44,28 32.329 3 379.787 9 87.65 0.005 8 0.005 9 0.017 2
2010 0.017 5 45.97 34.949 9 383.740 8 88.61 0.006 2 0.006 1 0.016 1
2011 0.018 8 47. 85 37.599 1 385.888 0 89. 37 0.006 5 0.006 5 0.000 O
2012 0.020 1 49. 50 36.695 3 387.905 1 89.47 0.006 7 0.006 7 0.000 O
2013 0.021 2 50.72 44, 340 4 386.945 2 89. 82 0.007 1 0.007 1 0. 000 O
2014 0.022 9 51.97 46,406 5 389.414 0 90. 28 0.007 6 0.007 6 0. 000 O
2015 0.023 6 53.35 46.557 0 389.244 6 90. 50 0.007 9 0.007 9 0.000 0
2016 0.024 4 54,87 46,504 4 391.493 8 90. 60 0.008 2 0.008 1 0.012 2
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Table 5 Comparisons of simulation and prediction results of different methods
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Table 6 Result table of demand for transportation land and influencing factors under different scenarios

2020 4 2030 4F
5 AR A JIE A 5t — 1 5 e B A% ¢ JBE 21 — MR AE 5 i BR 1 5%
Variable Indicators Baseline General Ultimate Baseline General Ultimate
scenario scenario scenario scenario scenario scenario
I 4R i o b L/ 26 0.014 4 0.0310 0.095 1 0.018 4 0.053 9 0.122 2
AT Y 59.040 0 61.570 0 72.280 0 63.890 0 72.960 0 76.780 0
H 35 = =5 b A%/ km 19.261 6 59.972 1 223,537 4 23.696 1 100.997 5 492.508 8
AN E B /km 2 314.801 9 395,745 5 642,121 2 322,592 2 407.383 1 753.155 9
=™ GDP W/ % 86.721 2 92.092 2 98.524 5 87.413 7 95.451 1 99.213 2
A2 38 FH b o5 M ke /%6 0.005 5 0.009 5 0.019 2 0.006 5 0.015 1 0.026 3
2% 3 FH H 7 oK i/ hm? 261 749.430 0 302 840.150 0 612 053.640 0 297 102.030 0 481 353.570 0 838 387.090 0
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