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Fig.1 The temporal evolution of dailly road surface temperature and air temperature at Meicun
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Fig. 2 The temporal evolution of dailly road surface temperature and air temperature at Xianrenshan

JE AR B H A 1k il 28 A st E] 28 Ok db st R
[F) . f &1 A 2 A) UL, g% T i R R AR B A ]
1 H ARk . oIt RKA R R AE B Ol s T
T A R o AN AR SCTRLBR I 33X 2 fl T AR A A 2 2
SRR T T B TH A A I A S T H I A4 B > U T
R PR 3B S DR A T R B O B S R . H
T o TR T A AU s PR 3R TR Ay B T 1 K U A
S W R AE AR B) RS 32 AR T AR 2 R L ORE W T
[ I 1 < E R S S I R = T R )
BEKkzER 1 AP H 5~6 C 2.4 A7
A.10 A4 2ZEAE 10 CLL L, mH&EFFH
7% I I B B T B S RO AR 228N 2 1~3 C A8

18
IH 582
14 . .
A
o ‘ .
‘Q 10 "
2 .
e ‘ \
- BT
2 — =l

00:00  04:00  08:00  12:00  16:00  20:00
L

Ao BB T AN st 7E H AR H 3 5 I B i
T 3t 2 3R TR X S A ol A AN
22 AEARERABAREEZNER

% Tt Rl 25 S 0 B RS F A
KOIEHRAFMAE KRR AR KR 2l
BT THEA AT . g 8 T AR R T
189 P 4 5% TR R Al B H R A . X B
H AR BOR X 0 R 2 R 0 B K 25 AR B o0 i 31 22
= BARPIFR . E SCH IRRTEOR T4 T 3 h MR £
zo HIRIEUN T 3 h W BIR I 275 E Wl ) =
i ZORFIR AR GOk A R K R s o —
B3R R ARG B3Oy Mg AT a1 A 7 H

YRS

- - - - -y

i

4
2t
0

00:00  04:00  08:00  12:00  16:00  20:00
LE

3 MgEAful L AT AR R ARG TR BE AR H AR

Fig. 3 The temporal evolution of dailly road surface temperature and

air temperature at Meicun for different weather condition in January and July
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Fig.5 The scatter diagram of minimal air temperature against minimal road surface temperature
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Characteristics and Statistical Model of Road Surface
Temperature on Huning Expressway
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Abstract

The relationship between road surface temperature and weather conditions is a key problem for road
surface temperature prediction which can prevent and reduce traffic accidents effectively. Many countries
such as Canada, Denmark, and Germany have established road weather information systems and road sur-
face temperature numerical forecast models while China is somewhat behind.

From July 2006 to June 2007, observations are carried out at Meicun and Xianrenshan stations along
the Huning Expressway when road surface temperature, air temperature, humidity, wind direction, wind
speed, and rainfall are recorded minutely. These data are analyzed to study the daily characteristics of ex-
pressway surface temperature for different seasons and weather conditions. On the basis of that, statistical
models of minimal and maximal road surface temperature are established by stepwise regression for Meicun
and Xianrenshan. It shows that daily variation characteristics of road surface temperature and air tempera-
ture are obviously different. The road surface temperature increases rapidly after sunrise and goes beyond
air temperature when it is sunny or cloudy. While the discrepancy between road surface temperature and
air temperature is smaller in raining days or at noon. In July, the discrepancy is extremely obvious. The
simulated minimal road surface temperature is close to observations and errors are within =22 C, so the
model is applicable in practice. The errors for maximal road surface models are relatively large because of
data limitation and not considering solar radiation impacts.

The models established using statistical methods are local and need modifying when used in other re-
gions. If more data are obtained, further research will be carried out to distinguish different seasons or

weather conditions and the impact of solar radiation should be considered.

Key words: road surface temperature; weather factors; stepwise regression



