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Abstract: In order to improve the ability of prediction and early warning of expressway surface temperature ,
according to the principle of surface energy balance, the relationship among net radiation at night, surface
thermal characteristics and surface temperature of expressway, a road surface temperature change forecast
equation based on the observation information of relevant meteorological elements such as daily real-time
temperature is established. With the collected relevant meteorological observation data such as hourly
temperature of expressway road surface in Jiangsu Province from 2016 to 2017, selecting 13 representative
stations, the road characteristic parameter B in the model is determined by statistical method. Its pavement
temperature change characteristics are analyzed, its parameters are determined, and its forecasting effect is
tested. The result shows that (1) The parameter B, obtained by the inversion varies from 3. 17 to 3. 67,
which varies slightly with the pavement construction material, and the values of the same expressway
pavement are relatively close. (2) The simulated value obtained from the forecast equation has high
correlation coefficient with the measured value, the average deviation and standard deviation are small, and
the model efficiency is high. The deviation within 1 °C between the forecast value and the measured value is

more than 50% , and the deviation within 3 °C between the forecast value and the measured value is more
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than 90% , indicating that the proposed forecast equation has good practicability and high prediction

accuracy, it can be used to predict the road surface temperature of expressways.
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Tab.1 List of meteorological observation stations of

expressway in Jiangsu Province

1 L i pi 44 2%/ °F HiE/°N W
N " M9347 120.25 32.01 ZEM
S R
" M9309 119. 50 32.86 M
N &)
M9296 118.39 34.42 [z
M9340 120.76 32.32 E
R0 M9337 120. 43 32.87 R IR
N G15 M9331 120. 00 33.90 ik
M9326 119. 30 34.41 H
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Tab.2 Calculation result of thermal characteristics of

T, t

[

cement and asphalt concrete pavement and B,

RS
ZEes THEE,  SFRE/V - /K-
(kg'm™) (K] (kg K]
Wik R BE L 2100 1.05 1.68 3.57
K (20 °C, Hi) 1 000 0.57 4.18 3.07
vk (0 °C, #idgr) 920 2.24 2.10 2.28
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Tab.3 B and B, of selected stations under sunny conditions
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Fig. 1 Test of hourly surface temperature forecast effect in February
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Fig.2 Comparison of simulated and measured nighttime

surface temperature under different weather conditions
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Fig. 3 Comparison of simulation value and measured
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