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Abstract: Based on the data of three traffic meteorological stations set on Nanjing — Sugian — Xuzhou Ex-
pressway observed every ten minutes during 2015—2018, the random forests regression is used to forecast
the road surface temperature in the next hour in winter and the feasibility and applicability of the models
were analyzed. The results are as follows. The random forests regression method can be used to predict
the road surface temperature of the expressway in winter, and the feature input scheme and the parameter
debugging are different in different types of traffic meteorological stations. Compared with the simple fea-
tures, the complex features can replenish and explain the environment and meteorological elements of the
traffic meteorological stations better, and they have a higher degree of differentiation between the ordinary

road traffic meteorological stations and the traffic meteorological stations near the bridge and water. Thus,
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the model has a good forecast effect on the general road traffic meteorological stations and the traffic mete-

orological stations near the water and bridges, but a little poor forecast effect on the traffic meteorological

stations in the service areas. The reduction of the average error rate out of bag does not mean the improve-

ment of the prediction accuracy. The random forest regression model simulated from the complex features

can be used to predict the road surface temperature of different types of traffic weather stations in winter

no matter in what weather conditions. The forecast effect is the best in rainy and snowy days, followed by

in ouvercast days, but slightly worse in sunny days.

Key words: road surface temperature in winter, machine learning, random forests regression, classification

and regression tree, evaluation of prediction result
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Fig. 1 Geographical distribution diagram

of traffic meteorological stations
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Fig. 3 Relationship between the average rates out of bag (OOB) and numbers of regression tree models

(a) simple features, (b) complex features

(Black line is the trend line with OOB=1.5C)
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Table 1 Numbers of regression tree models corresponding to different OOB values

i A B AE 54 FRAE
0OOB<1.5C 0OOB<1.5C OOB<1C
M9357 330 100 190
M9412 270 100 350
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Table 2 Evaluations on winter road surface temperature forecasts in the next hour of

the three traffic meteorological stations based on random forests regression
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Comparison between the true values and the predicted values from the models on the sunny day

at M9357 (a), M9412 (b) and M9414 (c¢) from 20:00 BT 27 to 20:00 BT 28 December 2018
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Table 3 Evaluation on the predicted values of the models on the sunny day from 20:00 BT 27 to 20:00 BT 28 December 2018

TR FA R ALE 2 A FHIE
pip=t OOB<<1.5C OOB<<1.5C OOB<<1C
MAE/C RMSE/ C Accuracy/ % MAE/ C RMSE/ C Accuracy/ % MAE/C RMSE/C Accuracy/ %
M9357 2.41 2.71 64.58 1.33 1.88 88. 89 1. 30 1.82 88. 89
M9412 1. 35 2.33 86. 81 1.18 2.04 88. 89 1.15 2.05 87.50
M9414 1.01 1.22 100. 00 0.65 0. 86 100. 00 0. 66 0.85 100. 00
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Fig. 7 Same as Fig. 6, but for the overcast day from 20:00 BT 26 to 20:00 BT 27 December 2018
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Table 4 Same as Table 3, but for the overcast day from 20:00 BT 26 to 20:00 BT 27 December 2018
] B AEAT S FRHE
A OOB<(1.5C OOB<(1.5C OOB<(1C
MAE/C RMSE/C  Accuracy/% MAE/ C RMSE/C  Accuracy/% MAE/C RMSE/C Accuracy/) %
M9357 3.00 3.23 54.17 1. 14 1. 85 81.25 1.01 1.58 90. 28
M9412 0. 60 0. 81 100. 00 0.61 0. 80 100. 00 0.59 0.78 100. 00
M9414 0. 87 1.01 100. 00 0.42 0.58 100. 00 0.42 0.55 100. 00
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Fig. 8 Same as Fig. 6, but for the rainy and snowy day from 20:00 BT 5 to 20:00 BT 6 January 2019
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Table 5 Same as Table 3, but for the rainy and snowy day from 20:00 BT 5 to 20:00 BT 6 January 2019
TA] B REAIE AT FHAE
i OOB<1.5C OOB<1.5C OOB<<1C
MAE/ C RMSE/ C Accuracy/ % MAE/ C RMSE/C  Accuracy/% MAE/ C RMSE/ C Accuracy/ %
M9357 1.74 1. 81 100. 00 0. 64 0. 88 99. 31 0.56 0.73 100. 00
M9412 0. 85 1.01 100. 00 0.41 0.56 100. 00 0.41 0.55 100. 00
M9414 2.03 2.10 97.92 0. 37 0.48 100. 00 0. 37 0.47 100. 00
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