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Abstract: Based on the 10 min observation data from the traffic meteorological stations along the Tianjin
expressway during 2018—2023, a long short-term memory network model is used to forecast the pavement
temperature in the next 3 h, and the forecasting effect and spatial transfer applicability of the model in the
case of extreme pavement temperatures are evaluated and analyzed. The results show that the model fore-
casting effect is the best when the observation data of the time step 3 h are used as the input. The model
can forecast the pavement temperature accurately, and the forecasting ability decreases with the extension
of the forecast lead time, with the mean absolute error of 0. 38— 2. 21°C, the root mean square error of
0.63—3.31C, and the accuracy rate of 76. 15% —99. 48%. The model can accurately forecast the occur-
rence time and extreme values of extreme low temperature events on pavements, with the forecasting accu-
racy being about 90% for the 1 h forecast. For extreme high pavement temperature, the 1 h forecast of the
model can also simulate the variation trend and the time for extreme high pavement temperature to occur.
The model has a certain spatial transfer ability, and the average accuracy of the model forecast is more than

70% after the transfer, with an mean absolute deviation less than 3'C. Within a certain range, compared
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with the transfer distance, the forecasting ability of the model at its original station has a greater impact on

the forecasting performance of the model after transfer.

Key words: expressway, pavement temperature, long short-term memory (LSTM) network, forecasting

model
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Fig. 1 Distribution of traffic meteorological

stations along Tianjin expressway
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Fig. 2 Evaluation of forecasting perfomance of models with different input time steps for the pavement temperature in 2023

(a) mean absolute error, (b) root mean square error, (c¢) accuracy

3.5t 100+ (¢
NS

o 3.01 951
s s
= w < oo
" = 2.0f #
g gy 3
= I 2 sst
}J_;}_ & 1.50 ~

1.0 8or

. . . . . . 0.5 . . . . . . 5t . . . . . .
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
T2/ min ThifiB 58/ min TiiHR %/ min
Al A3 A8 ————py

A2

AS

A0

Bl 3 2023 4F 8 A S 4 ol 1 B TR Be ) PP A
(a) ¥4 % 15 22 , (b) ¥ T R R 2%, (o) fiEAff 26
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(a) mean absolute error, (b) root mean square error, (c) accuracy
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Fig. 5 Comparison between observation and model forecasts of extreme low pavement

temperatures of traffic meteorological stations (a) A2 and (b) A0 in 23—24 January 2023

60 (a) A2

00 06 12 18 00
140 150
it ] (BT)

AE

1 hiiifk

60 (b) A0

00 06 12 18 00
148 150
[kl (BT)

— 2 hfiiffk 3 hfitk

Bl 6 2023 4F 5 7 1415 H (a) A2 FlI(b) AO 58 “T G st Al S oy ik 1~ 091 Sy B 1 Sk 2 SO 00 - 468 78 1 4%
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temperatures of traffic meteorological stations (a) A2 and (b) A0 in 14—15 May 2023
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