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Pavement Temperature Short-impending
Prediction Based on ARIMA in Winter

TANG Junjun'*, GUO Zhongyin'

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China; 2. Research
Institute of Highway of the Ministry of Transport, Beijing 100088,
China)

Abstract: Under the effect of other external variables, the
fluctuation rule of pavement temperature with time was
excavated in the future. Based on the historical data of a
traffic meteorological monitoring station, the main affecting
factors of pavement temperature were determined, and the
short-impending prediction model of pavement temperature
time series was established by applying autoregressive
integrated moving average (ARIMA) model in order to predict
pavement temperature in a short time. The results show that
the predicted average accuracy reaches 81.25% and 99.65%
respectively within allowable error range of = 0.5 C and
+1.0 °C in the next 3 h. The predicted average accuracy and
the mean absolute error are up to 92. 50% and 0. 15 C
respectively within allowable error range of +0.5 C in the
next 1 h.
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Fig.1 Daily variation of pavement temperature
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Fig.2 Pavement temperature variation in December 2013
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Fig.3 Monthly variation of average pavement temperature
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Tab.1 Correlation matrix
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REVLBE 0. 017
EEEE 0. 872
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BARE 0. 549
MRS Y e 0.186
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AR —0, 457
R —0. 289
K 0. 301
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ki —0.,172
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Tab.2 Modeling sample description

: Af1X24h JE1X3h

19 YEGRAL  RRREAR
2013-11-07—2013-11-08 1 440 180
2013-12-20—2013-12-21 1 440 180
2014-01-24—2014-01-25 1 440 180
2014-02-16—2014-02-17 1 440 180
2014-03-13—2014-03-14 1 440 180
2014-11-07—2014-11-08 1 440 180
2015-01-06—2015-01-07 1 440 180
2015-02-17—2015-02-18 1 440 180
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Fig.4 Training and test samples of pavement temperature

from November 7 to 8 in 2013
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Tab.4 Model prediction results(2013-11-08) °C
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00:00 3.57 3.6
00:01 3.57 3.6
00:02 3.55 3.6
00:03 3.57 3.6
01:00 3. 14 3.2
01:01 3.14 3.2
01:02 3.13 3.2
01:03 3.12 3.1
02:00 2.71 3.0
02:01 2.70 3.0
02:02 2.70 2.9
02:03 2. 69 2.9
02:56 2. 30 2.5
02:57 2. 30 2.6
02:58 2.29 2.6
02:59 2.28 2.6
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Fig.5 Prediction effect of pavement temperature in the

next 3 h
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Fig.6 Predicted obsolute error of pavement

temperature in the next 3 h
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Tab.5 Predicted obsolute error frequency distribution

of pavement temperature in the next 3 h
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Tab.6 Predicted mean obsolute error of pavement

temperature in the next 3 h

A 8] SRR/ C
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Tab.7 Predicted mean obsolute error of pavement
temperature C
, AT PR IR 250 P 8 4 0] R
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B +0.5C +1.0C +2.0C +3.0C
FEE1h 0.15 0.17 0.17 0.17
FHEE 2 h 0.22 0.27 0.27 0. 27
RFKE 3 h 0. 25 0. 34 0. 34 0. 34
KK 3h 0.21 0. 26 0. 26 0. 26
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Tab.8 Predicted average accuracy of pavement
temperature %
, A [F] e iR 20 B o P 34 T o 3R
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L RES +0.5°C +1.0°C +2.0°C +3.0°C
FEE1h 92,50 100. 00 100. 00 100. 00
FEE 2 h 82.71 100. 00 100. 00 100. 00
KK 3 h 68. 54 98. 96 100, 00 100. 00
R¥FE3h 81,25 99. 65 100, 00 100. 00
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